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SIGNATURE PAGE

I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when applicable). The results meet the requirements of
»242-A Evaporator Feed Characterization Project -~ Statement of Work® -
WHC-SOW-91-0002. This data is an accurate representation of the data
generated for‘;;?,reque ted laboratory analyses performed.

2/ Toe

7 Tillman 7
2-A Evaporator Projegt Manager

I have reviewed the compiled report and certify that this data package
meets the document standards of the RCRA Data Packaging Procedure
L0-150-151. This data package is complete and contains the data generated
from the requested laboratory analysis performed on this sample.

/ ks /5457 2

LL 'R. Webb | ‘Date
Records Management Specialist
Data Coordinator

e .
a4 4!
. i

a0 AR ' !

I have reviewed this report and certify that this data package meets the
requirements of "Quality Assurance Project Plan for the Chemical Analysis
of Highly Radioactive Samples in Support of Environmental Activities on
the Hanford Site® -~ WHC-SD-CP-QAPP-002, unless superseded by the Statement of
Work or Waste Characterization Plan. This data package is a complete and
accurate representation of the data generated from the requested laboratory
analyses performed on this sample based on the QA Review Process. This Data
Package has been reviewed by the Laboratory QA Officer or designee.

s/

Date

L. P. Markel
Laboratory Q.A. Officer

The data contained in this hardcopy data package has been approved and
authorized for release by the Laboratory Manager or Manager's designee as
verified by the following signature.

INL it G- 6 92—

M. A. Bell Date
Manager
Processing and Analytical Laboratories
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242-EVAPORATOR FEED CHARACTERIZATION
INORGANIC CASE NARRATIVE

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002
Westinghouse Hanford Company, 242-A Evaporator Feed
Characterization Project Fiscal Year 1991, September 1991.

Samples submitted to the laboratory were identified as:

TK-102-AW (referredqto as 102AW in the remainder of this report) the
feed tank prior to the evaporator.

TK-106-AW (referred to as 106AW in the remainder of this report) one of
the candidate feed tanks into 102AW.

TK-103-AP (referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

The inorganic constituents requested for analysis on the three tanks were
divided into the following categories; metals by Inductively Coupled Plasma
(ICP), metals by Atomic Absorption Spectroscopy (AAS), and conventional
parameters by specified methods. The results were obtained using approved
methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOW. The parameters analyzed for from the three tanks are:

Meta

by JCP
Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
Zinc Zn

1 of 2 ~ 5
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Metals (AAS)
Arsenic As
Selenium Se
Mercury Hg
Conventionals {IC)
Fluoride F
Chloride C1
Nitrite NO2
Nitrate NO3
Phosphate PO4
Sulfate S04
Conventional (Specified Methods)
Total Organic Carbon T0C
Total Inorganic Carbon TIC
Cyanide CN
Hydroxide OH
Ph
Specific Gravity SpG

Differential Scanning Calorimetry DSC

The analysis of the samples for Cyanide, Total Ammonia, Total Inorganic Carbon
(TIC), Specific Gravity, and Differential Scanning Calorimetry (DSC) were
performed using methods traceable to ASTM or EPA. All other analytes were
determined based on EPA SW-846 methods or current approved WHC golden rod
procedures.

The Quality Objectives and requirements for this work effort were set to
achieve the highest quality data. Factors relevant to sample matrix and the
applicability of the methods to these complex matrices of samples from the
evaporator candidate and feed tanks may have lead to biased results for some
analytes of concern. The Quality Objectives were:

1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20
samples which ever is less. The calculated Percent Recovery for these
analyses to be within 75 to 125% and the Relative Percent Difference
(RPD) must not exceed % 20%.

2. One sample in twenty was to be analyzed in duplicate where specified.
The duplicate results must agree with an RPD of + 20%.

3. A blank must be run for each batch or for every 20 samples.

367?/::§7/ ;Ziff}/?;zL
J. H. Tillman, Manager
Inorganic Chemistry PAL

2 of 2 j“-5.1
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242-EVAPORATOR FEED CHARACTERIZATION
INORGANICS CASE NARRATIVE

Problems encountered:

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period
signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered
during this work effort can be attributed to the response of the laboratoery to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time
of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AW, 103AP, and 106AW:

(1) In a few cases, the analytical data cards are not corrected with ane line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often
signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
specifically denotes "TOC" analysis.

(2) Instrument ction Limits (IDL). Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the anaiytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection 1imit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection limits were met
or exceeded when compared to the IDC's in the Request for Special Analyses

(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

1 of 2

Hanfardt Nrarativee and Erainsaring Cantractng Ine W 112 Panartment ~f Crarms
- i L amge . . 0 N



listed for each set of samples.

9, 1991.
EPA protocol.

/ WL
J. H. Tillman, Manager

Inorganic Chempistry PAL

Addendum 15 Rev O

Analyte

Arsenic (As)

Cyanide (CN)

Mercury (Hg)

Ammonia (NH4)

Hydroxide (OH-)

Selenium (Se)

Total Inorganic Carbon (TIC)
Total Organic Carbon (TOC)
Fluoride (F)

Nitrate (NO3)

Chloride (C1)

Nitrite (NO2)

Phosphate (P0O4)

Sulfate (SO04)

Aluminum (A1)
Barium (Ba)
Cadmium (Cd)
Chromium (Cr)
Iron (Fe)

Lead (Pb)
Magnesium (Mg)
Manganese (Mn)
Silver (Ag)
Sodium (Na)
Zinc (In)

Detection Limit (ppm)

Required Actual
5 .00S
.10 .010
.20 .002
500 .100
1700 17.000
1 .005
5000 5.000
500 5.500
6000 .090
5000 .240
4000 .040
5000 .180
10000 .130
10000 .130
50 .075
2 .003
1 .004
5 .004
10 .007
5 .030

1 .0001
2 .001
5 .018
60 .048
2 .002

Detection limits for the analytes required in the Statement of Work are

These instrument detection limits vary
according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, "Recommendations
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990,
and references the document, "Detection Limit Package, Appendix B* for the
241-U-110 Single Shell Tank Waste Characterization data package, dated August
The detection Timit study performed for Core 5 followed recommended

2 of 2 .——‘5.3
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Detection Limits of Radionuclides

Listed below are the detection limits for indicated radionuclides for sample
R949,

Radijonuclide DL gQié%
C-14 4.5x10
Pu-239 7.0x1073
Am-241 1.1x1072
Tc-99 4.1x1072
1-129 5.4x10°2
Sr-90 3.7x10°2
Se-79 5.3x1073
H-3 3.2x1073

Total U 6.5x107% g/L
Co-60 1.0x10"}
Cs-134 9.0x10"°
Cs-137 1.2x10""
Ce-144 8.4x10"!
Eu-154 2.7x10"!
Eu-155 1.9x10""
Nb-94 8.0x10"°
Ra-226* 2.3x10"!
Ru-106 1.3x10*2
Sn-113 9.0x10"°

*Based on the gamma peak of daughter Bi-204

The gamma limits are based on the background spectrum of the Ge detector which
was used for counting of the above mentioned sample. The data reduction of
the background gamma spectrum was done under the same parameters (sample size,
sample geometry, and counting time} as used for the sample. Note that the
Timits will change in the sample depending on the presence of other
radionuclides, their gamma-ray energies, intensities, and their levels of
activity.

' 5.3.1
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242-EVAPORATOR FEED CHARACTERIZATION
INORGANICS CASE NARRATIVE
TANK: 103AP

Problems encountered:

A Non-Conformance Report (NCR) was generated for three samples from Tank
103AP. The samples involved were 3AP891-1, 3AP891-2 and 3AP891-3. Sample
3AP891-1 and 3AP891-2 were received into the laboratory with the custody seal
improperly attached. The client reviewed these sample containers and granted
permission to proceed with the analysis for 3AP8%91-1 and 3AP891-2 because the
custody seals were over the locking pin, indicating sample integrity was
preserved. Sample 3AP891-3 was resampled and replaced by Sample 3AP1191-1.
This sample was analyzed for the parameters stated. Please reference NCR
#B06110, dated September 19, 1931. In addition, the custody seal for Sample
3AP891-1 (R933) was not on properly. This sample was approved for analysis
after consideration and review by the client.

3APRCOMP (R949)
A spike was not run for Tritium in this sample for no apparent reason.

Method LA-220-102 was approved according to the SOW but method
LA-220-101 was used for the analysis of samples for Sr 90. Method LA-220-101
ts specific to liquid samples and was applicable to the samples within this
project. Method LA-220-102 is specific to Sr 90 analysis of solid samples.
Both methods should have been identified and approved for use in the analysis
of these samples.

No spike was run for TC 99 for this sample. The data on the back of the
card for Sr 90 analysis is the raw data taken from the instrument printout.

Gamma_ Eneray Analysis
Except for Cs 137, Cs 134 and Eu 155, the raw data was not transcribed

to the appropriate cards. The results which appear on page 17 are correct and
were verified from the raw data.

The Relative Percent Difference (RPD) for Se 79 and C 14 were outside of
the control limit of +25%.

5.4
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The Alpha Energy Analysis (AEA) Isotopes and Co 60 were requested, after

sample receipt, by the client and analyzed by the laboratory.

listed on page 17.

e

ohn Tillman, Manager
Inorganic Chemistry PAL

//f'¢z_

The results are
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- Westinghouse l”ﬁg';f;
Hanford Company
: f
From: Office of Sample Management 16500-90-09C -
Phone: 3-3869 MO0-346/2004 716-08
Date: November 26, 1990

Subject:  RCCOMMENDATIONS FOR TANK FARM WASTE ANALYSES

4

To: T. D. Blankenship R1-62
cc: J.D. Brmngyfﬂf% T6-14
J. A. Eacker RI-51
0. L. Halgren " R1-51
J. H. Kessnerd To-08
E. J. Kosiancic $50-61
c. R. Stroup T6-07
. RLW File/LB
i\ -
- Reference: Internal Memo, T. D. Blankenship to E. J. Kosiancic, "Tank Farm
- Waste Analysis Requirements,” dated September 10, 1990.
) The referenced Internal Memo requests information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
e Evaporator operations. Specific comments and suggestions for each have been
- prepared along with information on suggested minimum quantitation limits
‘ {MQLs) for the needed analyses and recommended reporting formats. With the
e exception of Nb™, all requested analyses are currently performed on-site.
B Laboratory capacity exists to support these programs if sufficient
o prescheduling of activities is done to coordinate with times of high sample
—_ throughput in the laboratory (c.g., single shell tank sampling).
) The discussions that follow are based on the assumption that the laboratory
will be performing “standard* requlatory type analysis. Analysis MQLs are
o~ based on proven labaoratory experience, turnaround times are based on

requirements in the Tri-Party agreement, and reporting/validation lormats
based on WHC-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses.* This
information; is summarized in the following attached tables:

-

Table 1 MQLs for Inorganic Analysis

Table 2 MQLs for HRadionuclide Analysis

Table 3 MGLs for Organic Analysis (these are CLP requirements
but will form the basis for all organic analysis)

Table 4 Sample Turnaround Times

Table 5 fesult Reporting/Validation

Table 6 Validation Criteria - Generic Data Quality Objectives

(DQUS)
If specific needs different from this standard are required for a given

program, these needs must be defined in the program’s Waste Analysis Plan ;
(WAP) or equivalent documentation and negotiated with the laboratory to assure

5.6
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T. D. Blankenship 16500-90-090
Page 2
November 26, 1990

compliance. Whilz it is expected that in most cases specific needs will be
more stringént, if less stringent requirements are appropriate, these should
also be defined in the WAP. 7This could significantly reduce analytical costs
and turnaround times.

Characterization of Waste Strecams Discharged to Double Shell Tanks {DSTs):

These streams are from ongoing operations of the site and will nced analysis
for two requirements; verification of compliance Lo tank farm storage
specifications (processing parameters), and determination of composition for
requlatory based designation of the waste (hazardous waste designation).
Processing parameter based analysis will be equivalent to current practice and
should be predefined using laboratory “routine set” analysis. The analysis
will be performed under the quality assurance requirements of NQJA-1 with

typical result turnarounds of | to 5 days. Results will be available via the
1aboratory reporting system (LCCS).

Analysis of the samples to meet the needs for hazardous waste designation will
require more stringent quality assurance than for processing parameters.

Those components that fall under both needs will likely be required to be
analyzed by both protocols. Unfortunately, analysis turnaround times for
designation will likely exceed needs for normal processing parameters. If
processing parameter analysis results show a component to Significantly exceed
a hazardous waste designation limit (e.q., a sample is sufficiently caustic to
qualify as a extremely hazardous wasie based on corrosiveness) reanalysis of
the sample under the more stringent protocols would not be necessary. In no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste.

DST Characterization Analysis:

A1l of these analyses will be required to be performed to hazardous waste
designation protocols. Currently, no analytical capacity exists to perform
Nb™ analysis. This long lived (2x10° y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of total beta (TB) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the nceds for additional specific beta emitting
radionuclide component quantification,

Analysis for PuB® at the 222- Laboratory is complicated by the presence of
this isotope in the spike (Pu™®) added to the analysis to allow coIraction
for overall yteld in the procedure. Fo;,pmt expected samples, Pu*® activity
will be only a small fraclion of the Pu™"/4* activity and may be approximated
using isotopic ratios based on historical irradiated uranium processing.



3

-025
WHC-SD-WM-DP-02
nddendum 15 Rev 0

T. D. Blankenship 15500-90-09q
Page 3 ‘ :
November 26, 1990

»

Samples having greater than normal Pu® (e.g., associated with previous
irradiated thorium processing) qftivity will be detectable using the current
procedures. In these cases, Pu??® activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

Apnalysis of Samples for the 242-A Evaporator:

A1l analyses identified in the Internal Memo appear to be for hazardous waste
designation needs. It should be noted that analysis of the vent stack will
require the installation of specialized gas sampling cquipment.

Genera mme :

Analysis of two major hazardous waste designation groups were not requested
for any of the streams; semivolatile organics and Toxicity Characteristic
Leaching Procedure (TCLP). If these analyses have not been assessed for

inclusion in the requested analysis, it is recommended that they are reviewed

for inclusion, |
i

The current schedule for implementation of organic analysis capacity at 222-S5 '
Laboratory is for carly in 1991, most probably after March 1, 1991. Until
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX)
will be performed by the Pacific Northwest Laboratories (PNL). This will

require transhipping of samples sent to 222-S Laboratory, but should not
seriously affect result turnaround or quality.

Estimated cost information for the requested analyses is shown in Table 7.
These costs are based on analysis of organic components at PNL. When organic
capability is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivolatile organic analysis to the Yists would increase costs
$2000 per unalysis. Addition of TCLP to the list would increase analysis
costs $1500 for those samples containing greater than 1% solids. For 1iquid
only samples, no additional preparation is required for TCLPY and the analytes
of concern are already included in the analysis requests.

~ 5.8
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If you need any z2dditional information or have any questions, please call me
on 3-3869."°

ke 77 Yo

R. L. Weilss, Principal Scientist
Office of Sample Management

Jmd
Attachments - 7
CONCURRCNCE:

CJ,&A_ . - "—T—_.

C. R. Stroup, Maﬁhger

Date u{zgljcm

Analytict;’gnboratoqies
MCJZ i
J

A Date_Z/ /"Ap
. riggs, Manager
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TABLE 1
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS
for TANK FARM WASTE ANALYSES

Analyte High Salt  Low Salt Analyte High Salt Low Salt
Lquid or Liquid Liquid or Liguid
Solid/Slurry Selid/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al 50 0.5 As 20 0.2

Ba 2 0.02 B{ 100 6.5

i} 20 0.0% cd 2 0.02

Ca 0.2 0.002 Ce 100 |

Cr 5 0.05% Co 20 0.2

Cu , 20 0.2 Eu 2 0.02

fe v 10 0.0] La 20 0.2

Pb Jo 0.3 Li 3 0.03

Mg 0.1 0.001 Mn 2 0.02

Hg 5 0.05 Mo 5 0.05

Nd 250 2.5 Ni 20 0.2

p 50 0.5 K 250 2.5

Sm 200 2 Se 100 1

Ay 100 0.5 Mg 30 0.3

Na 60 0.0 Sr 2 0.02 ,

S 60 0.6 Ta 50 0.5 i

Th 20 0.2 Sn 2 0.02 |

Ti 30 0.06 W 200 0.5

u 1500 15 In 2 0.02

ir g0 0.1

Analyzed by Specific Atomic Absorption Techniques

As 5 0.05 Hg k| 0.03

Se 5 .05

Anion Analysis by DIONEX

i

F 6000 10 Q1 4000 5

NO 20000 10 NO, " 20000 10

PO, 10000 10 S0, 10000 10

Specific Analysis

€0, 5000 50 TOC(carbon) 5000 50

CN 0.1 0.01 NH, 5000 50

v 100 1 TOX{chlorine) 100 10

OH 0.2 0.002 DSC b -

Values for solids are as ug/g

Values for 1iquids are as ug/ml

DSC will be used to screen for the presence of exothermic reactions. |
Specific quantitation limits are not required for this screening 5.10
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TABLE 2

RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS
" tor TANK FARM WASTE ANALYSES

Analyte Solid/Slurry High Salt Low Salt

Lguid Liawig,
Alpha Total 100 1 0.01
peta Total 350 3.5 0.035

Radionuclides Analyzed by Gamma Cnergy Analysis

Co% 4 4 0.04
cs™? n f 0.0%
RuRn'® 50 40 0.5

Radionuclides Analyzed by Separation with Beta Counting
W 75

1.5 1.5
' 50 0.5 0.25
Nb“ w - -
se™ 50 0.5 0.25
s . 150 1.% 0.015
T 250 2.5 0.02%
| 400 Y 0.0Y

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Cnergy Analysis

pu?3e 200" 2! 0.02'
pyiv/20 50 0.5 0.005
Ané! 100 1 0.01
Cm®“* 100 1 0.0l

Values for solids are as pCi/g
Values for 1inuids are as pCi/m!

* No current inalysis capacity for Nb%

Potential interferrence on Pu?® analysis from contamination in Py®¢ spike
added to the analysis

~5.11
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Page 1 of 4
TABLE 3
TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

"~ . (0 0 X 3
98, alrha-BHC ‘. J19-84-6 0,05 1.7 5
99, beca-BHC IL9-R5-7 0.0% 1.7 5
100, delca-BHC JL9-4806-0 0.05 1.7 b
L0L. gamma-+BHC (Lindane) 58-89+ 0,0% 1.7 5
102, Hepcachlor 76G+44+D 0.05 1.7 5
10). Aldrin 109.00-2 0.0% 1.7 5
104, Hepcachlor epoxide 1024-57 ) 0.05% 1.7 5
105, Endosulfan 1 959-90«4 0.0% 1.7 b
106, Dieldrin 60-537-1 0,10 3] 10
107, 4,4 -DDE 72-53-9 0.10 1) 10
. 108, Endrin 72.20-8 0.10 3.y, 1w
e 109. Endosulfan II 33213.65-9 0.10 3. 10
~ 110, 4,4°'-DDD T2-%G-1 6.10 P 10
® 111, Endosulfan sulfate 10J1-07-8 0.10 3.3 10
‘o 112, 4,4*-DDT 50-29-3  6.10 3.3 10
rey 113. Methoxychlor 72.43-5 0.50 17.0 50
114, Endrln kacone 53494-70-5 0.10 3.1] 10
o 115, Endrin aldehyde 7421-36-3 0.10 3.0 10
116, alpha-Chlordane 5103-71-9 0.0% 1.7 5 ‘
Na R L17., gamma-Chlordane 5L0)-T4h=-2 0.05 1.7 5 :
s 118, Toxaphena 2001-15-2 5.0 170.0 500
119. Aroclor-1016 12624-11-2 1.0 J3.0 100
™ 120. Aroclor-1221 11104 -21-2 1.0 13.0 100
121. Acoclor-12132 1ll4lelh=5 2.0 (7.0 200
- 122. Acoclor-1242 5)6b6Y9-21-9 1.0 13.0 100
e 173. Aroclor-1248 12672-29-6 1.0 1.0 100
o~ 124, Aroclor-1154 1L097-69-1 1.0 3.0 100
125, Arcoclor-1260 X 11096-82-5 1.0 3).0 100
* Quantitation linits llsted for soll/sediment ara based on wvet wveight. The
quanclcaclon limlts calculaced by cthe laboratory f{or soll/sedlmenc,
calculacad on dry waighc basis as required by the concracc, will ba higher.
There ls no differentciation between the praparation of low and madlum soll
samples in this mechod for the analyals of Pescicldes/Aroclors.
f\
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TABLE 3 (cont)

(concinued) a at »

Low Med, On
t Wacer Sell  3ell  Columg
Sem{valaglles CAS Number  up/l _up/Kp _uwp/Ke fne)
69. Dibenzofuran 132-64.9 10 330 10000 (20)
70, 2.,4-0DLnlcvvcoluene " R2Lelb-2 10 Jyo 10000 (20)
7L, DLedhylphchalace ! B4=-066-2 10 Jio 10000 (10)
712, 4-Chlovephenyl-phenyl

acher 7005-72.] 10 330 10000 {(20)
7). Fluorena 86-73-7 10 330 10000 (20)
T4, Ge+Nlcroanlline " 100-01-6° 50 1700 50000 (100)
75. 4,6-Dinlcro-2-methylphenol 5J)4.57.1 50 1700 50000  (l00)
76. N-alcrosodliphenylamine 06-30=46 10 330 10000 (20)
77, 4-Bromophenyl-phenylecher 10L-5%-) 10 3o 10000 (20)
78, Hexachlorobenzene 1i8-74-1 10 Jio 10000 (20)
79. Pentachlorophenal 87-86-% 50 1700 50000 {100}
#0. Phenanthrens 85%-0L-A 10 Jlo 10000 (20)
4L, Anchracans 120-12-7 10 330 10000 (10)
A2, Carbazole Rb=T6-4 10 l3o 10000 {70)
8). DL-n-bucylphchalace B84-T4-2 10 330 10000 (20)
4, Fluoranchesne 2064440 10 30 10000 (20)
853, Pyrens 129-00-0 10 3o 10000 {20)
ft, Bucylbenzylphthalace 85-68-7 10 JlJo 10000 (20)
87, 3,3 -Dlchlocabenzldine VAL TS 10 Ao 10000 (20)
44, Banzo{a)anchracens 363%5-) 10 Jlo 10000 (20)
89, Chrysena 218-01-9 10 330 10000 (10)
90, bls(2<Echylhexyl)phthalate 117-81.7 10 Jio 10000 (20)
9t, DOL-n-ocCylphchalace 1.7 -84-0 10 330 10000 (20)
92, BSenzo(b)fluoranthane 203-99-2 10 330 10000 (20)
49). Benzo(k)fluoranthene 207-01-9 10 330 10000 (20)
94, Benzo(a)pyrene 50-12-8 10 130 10000 (20)
95, Indeno(l,2?,3)-cd)pyrene 193-139-5 10 330 L0000 (20)
9. DlLbenz(a h)anchracene 5}-20-) 10 330 L0000 (20)
97. Benzo(g,h,L)perylene 191-24-2 10 , 330 10000 (20)

* Quantjtation limits lisced for soll/sediment are based on wat weight, The

quanticacion limics caltulatad by cthe laboratory for soll/sedimenc,

calculaced on dry welghc Lasls as raquired by Che concracct, will be higher.
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TABLE 3 (cont)

: [
TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL) .

16500-90- 090
Attachment 1
Page J of 4

1 h cw
Low Med, On
) uﬁ!:: 'l‘!l l S|E£ ! !‘,n |um“
—ttp!volagiles CAS Number _wesfle ve/Ke _we/NE o (ug)
34, Phenol 108-95.2 10 Jio0 10000 (20)
15, bls(2-Chloroethyl) ether Lll=ddiesy 10 130 10000 (20)
36, 2-Chlorophancl 93-57=-8 10 330 10000 (20}
3?7, 1,)-Dichlorobenzens 341-73-1 10 Jlo 10000 (20)
Ji. l,4<Dichlorobenzena 106067 10 JJo 10000 (20)
39, L,2-Dichlorobhenzens 95-50-1 10 J30 10000 (20)
40, 2-Methylphenol 95<48-7 10 1o 10000 (20)
4l. 2,2 -onybis
. {1-Chloropropane)® 100-60-1 10 . 230 10000  (20)
42, 4-Machylphenol 106-64-5 10 330 10000 (20).
43, N-Nicgoso-dl-n- -
dipropylamine 621-64-7 10 3o 10000 (20)
44, Hexachloroethans €7-72-1 10 o 10000 (20)
45, Nitrobenzane 98-95-) 10 130 10000 (20)
446, laophorone 74-59-1 10 Jlo 10000 (20)
41, 2-Nicrophenol 88-75-3 10 130 10000 (20)
44, 2,4-Dimschylphenal 105-67-9 10 Jlo 10000 (20) F
49. bls(2-Chloroechoxy) 5
meChans 111-91.1 10 30 10000 (20)
50 2,4-Dichlorophencl 120-83-2 10 130 10000 (20)
51, 1,2,4-Trichlorohenzana 120-82-1 10 230 10000 (20)
52. Naphchalene 91+20-3 10 330 10000 (20)
53, 4-Chlocvanliline 106-+42-8 10 330 10000 (20)
54, Hexachlorobutadiene 87-68.) 10 330 10000 (20)
35, 4+Chloro-)+machylphanol 59=-50.7 10 Jio 10000 (20)
36, 2-Hecthylnaphcthalanse 92L-37-6 10 3o 10000 (20)
57, ltaxachlorocyclopsncadiens T16T 4 10 Jl0 10000 (10)
38. 2,4,6+Trichlorvophanol 08-06-2 10 330 10000 (20)
$9. 2,4!5-Trichlorophencl 95.95-4 S0 1700 50000 (100)
60. 2+Chloronaphthalene 91L-34-7 10 - 33 L0000 (20)
6l, 2-Mltroantlilne Bl Yueds %0 1700 30000 (100)
62, Dimechylphchalate LiL-11.] 10 10 10000 (20)
6). Acenaphthylene 208-96-8 10 330 10000 (20)
64, 2,6-Dinfcrocoluens 606+20+2 10 jlo 10000 (20)
65, J-Nicroaniline 99.09-2 50 1700 50000 {100)
66. Acenaphthene 8)-12-9 10 o 10000 (20)
67, 1,4-Dintecophenol 51l-28-+5 0 1700 30000 (100}
68. 4-Nicrophenol 100-02+7 30 1700 30000 (lo00)

# Previously known by the name bls(2-Chloroisopropyl) echer

D
:
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TABLE 4
SAMPLE RESULT TURNAROUND TIMES

Laboratory analysis and quality assurance documentation, excluding validation,
shall be limited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste (up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management,

[
LY
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TABLE § ,

RESULT REPORTING/VALIDATION

The RCRA validation documentation package consists of the Office of Sample
Management Data Validation cover sheet (different sheets for Level A, B, or C
validation), supplemprnta) Quality Control (QC) attachment pages, a copy of the
Chain of Custody, and all sample data. One documentation package is completed
for each sample or delivery group.

Three levels of validation are offered:

Leyel A The minimum requirement for all RCRA data. The primary
application 1s for data used in waste designation/disposal. The
additional QC required by SW-U46 wil) be assessed through laboratory
audits and Performance Evaluation (PL) samples.

Review Requirements:

0 Requested Versus Reported Analyses
0 Analysis Holding Times

Level O Provides a more in-depth review for programs whose data are
compiled for use in later reports.

Review Requireménts in Addition to Those Listed for Level A:

Matrix Spike/Matrix Spike Duplicate Analysis
Surrogate Recoveries

Duplicate Analysis

Analytical 8tank Analysis

(- BN - - I - ]

Level € Requires that the data be reported in Sample Delivery Group
(SDG) data packages and is applicable to RCRA gaverned programs
requiring Contract Laboratory Program (CLP) quality data from analytical
work done in non-CLP laboratories

feview Requirements in Addition to Those Above:

o/ Initial and Continuing Instrument Calibrations

Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria
Internal Standards for Gas Chromatograph Analysis

Laboratory Control Samples

Interference Check Samples (for ICP analysis)

Any Other QC Checks Performed or Required by the Methods of
Analysis

cCoeCcOO
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TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

2.

A1l requested analyses shall be reported of accounted for.
HOLDING T:MES |

Holding times shall be equivalent to RCRA defined times. If no RCRA
nolding time exists, holding times will be 6 months unless specifically
defined in project specific documentation.

SURROGATE RECOVLRY
Sample and blank surrogate recoveries must be between 80 and 120%.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A matrix spike or matrix spike duplicate must be analyzed with every
analytical batch of every 20 samples, whichever is maore frequent.
Control limits will be between 75 and 125% with +20% relative percent
differences.

DUPLICATE ANALYSIS

Duplicate analysis must be performed with every analytical batch or
every 20 samples, whichever is more frequent. Control limits will be
+20%, If both sample and duplicate results are below the method
det$ction 1imit of sample quantitation limit, then no control limit
applies.

ANALYTICAL BLANKS

A minimum of one analytical blank must be analyzed for every batch or

every 20 samples, whichever is more frequent. No contaminants should be
detected in the blanks.

INITIAL AWd CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with
rcq¥lrczents specific to the instrumentation and methods of procedures
employed.

GC/MS TUNE

Ion abundance results and tuning frequency requirements must be as
specified in the method employed for analysis. '

INTERNAL STANDARDS

Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits
specified by the methods or procedure used.

5.17
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—~ TABLE 6 (cont)

10. LABORATORY CONTROL SAMPLE

A1l Laboratory Control Sample recoveries must be within 80-120% for al)
sample matrices.

11. INTERFERENCE CHECK SAMPLE

Frequency of analysts and all Interference Check Sample solution results
must meet the requircments specified in the procedure used.

12. OTHER QUALITY CONTROL CHECKS

As specified in project specific documentation.

L]
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TABLE 7

ESTIMATED COSTS
|
CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS
Analysis for processing parameters . $500/sample

Analysis for hazwaste designation : $5000/sample

DOUBLE SHELL TANK CHARACTERIZATION
Analysis for hazewaste designation $10000/sample

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Anaiysis of feed tank $5000/sample
Analysis of Process Condensate $2500/sample
Analysis of Slurry Product | $5000/sample
Analysis of Steam Condensate $4000/sample
Analysis of Cooling Water $4000/sample
Analysis of Vent Gases - $2000/sample
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Westinghouse | Internal
Hanford Company ) Memo
From: Office of Sample Management 28600-91-121

Phone: 3-4369 MO0-346/200W T6-08
Date: Se;,;tember 10, 1991
Subject: SHIPPING ANOMALIES NOTED IN SAMPLES FROM TK-106-AW

To: P. G. Haigh R1-51
D. L. Halgren R1-51
¢cc: J. D. Briggs To-14

J. G. Field G2-02
. V. V. Johansen T6-20
J. H. Kessne T6~-08
R. J. Smith G2-02
W. A. McCormick G2-02

DYB File/LB

The 222-S Sample Custodian, V. V. Johansen, informed the Office of Sample
Management that there have been two problem areas identified with samples
from Double Shell Tank 241-AW-106.

The custody seals were one area. Some of the custody seals were placed
across the pin on the shipping container (pig), so that the normal torque
applied by the crane in l1ifting the container in and out of the B-Plant
truck caused strain on the seals. Also, the custody seals were inscribed in
pencil or ballpoint pen. This made the seals hard to read because they are
silver colored and shiny. In the future, it {s recommended that the secals
be placed on the side of the pig, across the seam of the 1id. It is also
recommended that a "Sharpie® marker be used to write on the custody seals.

The second problem was liquid inside the pig or the plastic bag, outside of
the bottle ¢* liquid waste. It appeared that the sample bottles were
intact, with;tight lids, and that no liquid had leaked from them. There was
also an instance of a sandy substance mixed in with the liquid that had
smearable radioactive contamination over 10,000 disintegrations per minute.
This problem poses a contamination hazard to 222-S Laboratory staff and is
an AS Low As Reasonably Achievable concern.

Hanford Operstions and Englneering Contractor for the US Depertmemt of Energy -
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P. G. Haigh 28600-91-121

Page 2
September 10, 1991

The Tank Farws procadure for sampling and shipping, "Sample Non-Aging Waste
Storage Tanky,® (T0-080-030) and the Safety Analysis Report for Packaging,
"N-55 Overpack," (WHC-SD-RE-SAP-015) were scrutinized for possible procedure
violations. Though none were found, this matter needs to be addressed to
prevent another occurrence.

If you have any questions or need additional information, please contact me

on 3-4369.
. égéédhnlcadhf 79<g;%?2>

Deborah Y. Bisenjus, Technical Representative
Office of Sample Management

tin
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Westinghouse Internal
Hanford Company Memo
From: Office of Sample Management

Phone: 3-4369
Date: September 9, 1991
Subject: SHIPPING ANOMALILS NOTED IN SAHPLES FROM TK-106-AW

¢

To: P. G. Haigh R1-51
D. L. Halgren R1-51
cc: J. D. Briggs T6-14

J. G. Field G2-02
V. V. Johansen T6-20
J. H. Kessner T6-08
R. J. Smith G2-02
' W. A. McCormick G2-02

The 222-S Sample Custodian, V. V. Johansen, informed the Office of
Sample Management (OSM) that there have been two problem areas identified
with samples from Double Shell Tank 24]1-AW-106.

The custody seals were one area. Some of the custody seals were placed
across the pin on the shipping container {pig), so that the normal torque
applied by the crane in 1ifting the container in and out of the B-Plant
truck caused strain on the seals. Also, the custody seals were inscribed in
pencil or ballpoint pen. This made the seals hard to read because they are
silver colored and shiny. In future, it is recommended that the seals be
placed on the side of the pig, across the seam of the lid., It is also
recommended that a "Sharpie” marker be used to write on the custody seals.

The second problem was liquid inside the shipping container {(pig) or
the plastic bag, outside of the bottle of liquid waste. It appeared that
the sample bottles were intact, with tight lids, and that no liquid had
Teaked from them. There was also an instance of a sandy substance mixed in
with the liquid that had smearable radioactive contamination over 10,000
DPM. This prpblem poses a contamination hazard to 222-S Laboratory staff
and is an ALARA concern.

The Tailk Farms procedure for sampling and shipping, "Sample Non-Aging
Waste Storage Tanks,"(T0-080-030) and the Safety Analysis Report for
Packaging(SARP), “N-55 Overpack,"(WHC-SD-RE-SAP-015) were scrutinized for
possible procedure violations. Though none were found, this matter needs to
be addressed to prevent another occurrence.

eborah Y Bisenius

Technical Representative

Office of Sample Management
tin

Hanlond Oparations and Engineering Contrector for the US Department of Energy
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[22] From: Vida V Johansen at ~WHC32 9/4/91 8:13AM (1088 bytes: 15 1n)
To: Paul G Haigh at ~WHC216, Deborah Y Bisenius at -WHC169

Receipt Requested

Subject: 106-AW Tank samples

---------------------------- Message Contents ----cccoccocicmmmnnnancaanaa..

Two of the 106-AW samples we received on 8/01/91 and 8/02/91
were found to have liquid in their shipping container (Pig).
The second sample had moisture inside the plastic bag.

There was sand(?) mixed in with the liguid and when smeared
by the HPT tha2 mixture was found to be over 10,000 DPM. The
lids were on tight and the bottles were intact.

The sample numbers are: 6AW791-7A--R9765

6AW791-7B--R9766
6AW791-8A--R9767

We have discontinued removing these samples from their
shipping containers until we hear from you. Please contact
me at 373-2271 or 373-2435.

Thank you
Vida Johansen
Sample Custodian-222s 1lab.
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SINGLE SHELL TANX PROJECT
Analytical Detection Limits
October 12, 1990

The following detection. Timits are derived on ideal matrices. These values were
derived by using either caiibration standards or pure matrix standards.
Detection Timits on actual single shell tank sampies are 1ikely to be much

higher. No information regarding procedure detection limits is available for
procedures not 1isted in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0. 0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mi..
Typical sample dilution for the acid Digestion was 0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit = 0.002 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0,010g/m(,

Typical sample dilution for the acid Digestion was 0.010g/mL.

Solids were analyzed directly.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mi.
Typical sample dilution for the acid Digestion was 0.010g/mL.

6.1
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Procedure LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit in solution = 0.09 ppm.

Chloride
Detection Limit 1n.soTution - 0.04 ppm.

Nitrate
Detection Limit in solution = 0.24 ppm.

Phosphate
Detection Limit in solution = 0.13 ppm.

Sulfate
Detection Limit in solution

0.13 ppm.
Procedure LA~-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit « 5 ppm in solution
Typical sample dilution was 0.01g/mL

Procedure LA~344-105
Total Organic Carbon

Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit = 5.5 ppm in solution
Typical sample dilution was 0.01 g/mb

Procedure LA-695-101

Cyanide - 0.1 ppm CN in solution
Spectrophotometric Determination of Cyanide
Procedure LA=634-102 .

Ammonia - 0.1 ppm NH." in solution
Ammonia by Kjeldahl

Procedure LA-645-001

Nitrite - 0.184 ppm NO, in solution
Spectrophotometric Determination of Nitrite
Procedure LA-265-101

Chromium VI =  0,1004 ppm Cr* in solution

Spectrophotometric Determination of Hexavalent Chromium
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Procedurs: LA-505-151 (ﬁonina! Detection Limits)
Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and

Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.
Typical sample dilution for the Water Digestion was 0.000476 g/mL.
Typical sample d{lution for the Acid Digestion was 0.000426 g/mL
Instrument Detection Limit ppm.

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron

Lead -
Magnes{ium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

0.0745
0.0223
0.0006
0.008]
0.0002
0.0039
0.0150
0.0073

©0.0273

0.0001
0.0016

-0,2130

0.0308
0.1525
0.0114
0,048
0.0163
0.0646
0.0144
0.0273
0.0186
0.0141

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0,0026
0.0819
0.0029
0.13159
0.0246
0.0024
0.0141
0.0032
0.0011]
0.0049
0.0147
0.2122
0.0631
0.018)
0.0010
0.027)
0.0122
0.0015
1.1405
0.0017
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REQUEST FOR SPECIAL ANALYSIS (RSA)
Jample Point {2) Dsatertime ksued - (3)Dol§nlme Req:nlred - I e 2L RRSEER TP -

I - Work Package
etite [

{6) Gumber | Dose Rste mRasdMr { (7)CuttomeriD. : REFID k muR e 21 (9) Requester NamePhone
ol Sam -— 3Ar8q'-3 FI LY EI IV EIL .
I Samples ?jggg}_' 34pP9%1-9} ol " J £ G ”ﬁ ’3L
| O WAy w—sggjépqu | L o] 3-ydsy
{10) Release fZ""? 34 pPL "' 4 . 1 (11) Volume of Sample
PSS o
prsiic, (RIS /0o mL
(12) (13) (18 (s)
Determination Expected Range Minimum Detectinn Level Method

Eu=~154/155 BIEVAPYAG/NY
Sn I3 / L5 E=2 L) /sam plelde Sl
| Ru—/0% S:QE-2ul/t LI
|G 1Y SETInG /2 il S
C-60 $E3 G/l il il
> =79 , 5E-y uCr/l i
"1 b=14 ; NS E+ uCi/L
TTe.-99 5E-3,C /L
Ce - |44 Q.5 E424Ci/L
%m — 243/214 [E-3u /L
a— 224 3 3E+ WCi/L

o .

{16) Matrix {Other Metals or Anlons Present) . . . . . .
L-'cttu'd mixed wasfte, Radi sactive corfamiwation | naf»tra’, activabisn f”‘/“d" and
reactor frasion products. Passible detactable hujogenated ond von-ha lbj(’h""eJ Organic

COM . Hydroyide- pH =12 Sar greattnr. Anions —sodium salts of nitrate,
nHrei:.MLngspyha‘ft,C-Q"gm ¢ and sulfite. Metels Asidr salfs "

“¢aliium and potessium, salts,
(1=ad, chrasaivem, cadimn .

| (17) Radioactivity Level (Actusl []  Estimated ()

(18) Additionat Information (Messurement Uncertainty or Othet

Pertinent information}) -
Total Alphs _ ucin ;f"' 2C7% Prec S}Oq +/4¢ cuyme rr
Total Beta p Gt
Total Gamma naon et

{20) $amples Recelved

(21} blstribution of Finat flesults/Sample Dispocal Instyucti
Minfwtim s Forsqe Fima - until APral 139,
uSfonme wa'”cgfrecf OSM re. ﬁ'.w/
| dispasa .

, | ‘ ‘ LI AL LR L1}
5 .
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:l REQUEST FOR SPEC!AL ANALYSIS (RSA)
| ~ Tnple Point {2) DsterTime lssued [(3) Daterrime Required ? NEgE CAGN; 1
FD-A 54 I/26/4ql e
~ Set No. 2 | ] -
(6) Number | Dose Rate mRadMr | {7) Customer 1.0, YNSRI ED 2] t9) Requester Namemhone
of Samples 3AP89/-1 3AFEq1-3 [l | PG. Haigh
BAPZAI-2 FAPS91-1 j% z
0 Wil BAP SIS apEq1-10] 3-4655
(10) Release 9,1-«3"“?"' GAPETI-# i : ] 111 volume of Sample
SA?B891-5 .
3APP1-6 Lo |  JoomL
i 3492917 | |
42 Determination 03 Expected ange 04 Mlhll:hum Detéction Level s Method
Folenjum (5Q) ne lmg/l-
#Y‘jenic (j}s) 5 M3/L
e ) 0. AMg /L i
Caloriwetey (DSLY Exathbrm i
{Soectfie Gravit y_ 1.0 Mj/ L o e
. tium(H-3) |5 E3uCH S\ e el
.T()‘ltﬁl Ummum /DOM:‘:/LL i : Wasd
Y>r=90 L5ES3 uCi/) (NG
\Am- 24 | E=3ulCi leagpes
Pu-239/240 0.5 E-3pCi/l (a0 i
T-129 9E-3 puli/L .
Cs—134/137 5L~ /L Ik e
nf_‘;%:‘;f '“3?;35“&5'3??2’? ! Radioactive. contamination hatvral, {!lc'h'VAh'on preducts
vl reactor Lssion products. Possible detechable. halogewited dud non-halogenait
prganic. Compounds. Hydvoxide - pH = 12,5 o¢ greater. An ions—Sodium salts of- ]
nizrul*e. nitrite, phosphate, tarbenate and svifate. Metals— calcivm and ro!-asswm
w : MM, . o
(17) Asdlioactivity Level {Actusl [J  Estimated ) - {18) Additional Information (Messuremént Uncertainty o Othet
Total Alphs Cpen Partinent information) i. 2 y ;' l"CCiSl'o n . ACt‘.Uf‘ ac )’
Total Bets p CiA -
Totsl Gammas ucn ik
(20) Samples Received

(21! Dimj!mllo ! Final ResulteSample llt
minimum Storage Frme - nfil Apriljiaz,

Cuostomer wi |l diveckOSM ré: Sa :
dts 009:7.’ ' ffe 1
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REQUEST FOR SPECIAL ANALYSIS (RSA)

(1) Sample Point {2) DateTime issued {3} Date/Time Required
- e
*.d FD A 5 42 “/25 /ql {5) Work Package
Se'f' No . P T /
(6) Number | Dose Rate mRadMr | (7) Customer1.D. LD (9) Requester Name/FPhone
of Samples 3APB9I-1 3APEq1~8 PG. Hqig l’]
BAPS9|-2. 3AP891-9 -
10 3J,“,m\"ll‘\ W‘S‘ﬁ'\g’ A 8~10 3 ‘-IbSS
(10) Release SAPET -4 (11) Volume of Sample
SAB91-5
. 3A999)6 joomL
RPT 2AP891-7
\2) o (13) na _ (15)
Determination Expected Range Minimum Detection Level Method

1

elen
2/ Csenic. ( f} s

l vz /-
S

Um

-1-4 Lreury (Ha) 0. 254 /L
Biliorimetey PRS0} Exathrm
J:Spec Fic.Gravity LD g/ -
[reitium (H-3) ). 5E32C;
~intal Urgaium 100me /L
s r—90 /-55-3 te( [Zz--
i,\\;wﬂm- 24/ | E-3ul/
+Pu~239/240 OS E-3puCi/l
3 pL= 129 QE-3 pCi/L
WCs—~134/137 5L~ L o

(16) Matrix {Other Metals or Anions Present)

Licbuid mixed weste., Radipactive econfamination: natvral, activation products
and reactor fission products, Possible detechable halogenated and non-halgendt

organic CompovndS. Hydroxtfde - pH = 12,5 or greater. Anions~Sodivm salts of
ni z'af'e.. Aitrite ) phosphate, carbonate qnd svifate. Metals— calcivm and potassivm
um

oalts, leadt, cheomibm, C m il m. 9. 12 :‘::ittli:?:r' ,:,".'3.',','.',‘"“ (Measurement Uncertainty or Other
Total Alpha § Cin T 25/, Frecision "ACGW‘“-‘)’
Total Beta pGin
Total Gamma ¥ G

(20) Samples Received

i (21) Distribution of Final Results/Sample Disposal Instruction

Minimum sh)ra_ge, trme - until Arril, 9az,
Lostomer wi ) direct-OSM re; Sawmple

disposal e 1

BC-6700-181 1A N
T
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REQUEST FOR SPECIAL ANALYSIS (RSA)

, sample l'otn! (2) Date/Time Issued (3) Oate/Time Required

g ot /\}0— Q. /|~ aé ~7 / (S} Work nge . d[

(6)Number | Dose Rate mRsdMr | (7) Customer 1. () LABBHItO Iy LR L (9) Requester NamerPhone
of Samples -1?‘;,8;' "'" ;544’698;"’:4 S f’. 6. Hl ij h
3159 34 |~ sk _
wie. Sepvar 34-»‘*'#‘; 3AP291-1q - | _S-4455
{10) Release A P 87 . ] (11) Volume of Sample
IAP3UE i ‘

—_—_— - [gApg9I—6 100 v L.
RPY . 3_4 m I_ : -

4 F4] 9 (14) (15) _

Determination Expected Range Minithum Detection Level Method

S v (lg) 5 g/
L‘A_lumummﬂ/;l 50 M/L
M[;i,\/"l‘b\m (84)) ;\)maﬁl_ i .
a | y sy

el S
Lo ( Fe) /(jma[L o T
nes MM(MQS Jwmall |
nese (Mn) Qm_a/iah

L 0ma/l-

L-end ( Pb) 5 hfm/ L '- i
“Znc (ZH) 4 ma/l- - ?

- B E ¢ @
L@{L_nm:iﬂu.c_c.ﬁ‘bﬂ 5000 ,M/L g
usmmmmher elnhmAnlomwe»nIt)"m‘ d_'vé c,oﬂ"ﬂ“’Uh;t"lOH M.]Lu Pd’ ‘-C—h vdnbuproalucf‘.s d_h.c‘

id pmixed wasfe s K )

. sducts. Possible detacteble, ha ldgemﬁg,,{ anhd 1Oh “hal deemte
Icf;ﬁ:gg:,.o”:hﬁ; b: dvoyide — pH =11. S’Ori véatev, Anions~ sodium 5‘/#,2
vy

ate ﬂ‘h-hle., hospha'te, carbonate and sulfgte. Mthl; = edfeium and pdv‘w;
54_#_-; fead Cl-row:uu—n, eadmiunm, .

=

(17 Aadidattivity Level {Actusl [  Estimated [ glenrz:\gglttmolg;!am,ulon {(Mensurement Uncommmothu
) " ormation
Tothl Alphs uon 13259, P}-gagfoh 4*,4@ racy
Totolbetd . . . . . pcia
Totsi Gammd - . uCin . e .

lmoktrlbutlon of Final Results/Sample Disposs! ml ‘ L
rnimum sToregetima—-unhl Aovil, 19 ’1421
Guﬁ-’nm'\ﬂ w,l{,{w‘eﬁ‘ OSM r"@ 'Sah-.plb
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REQUEST FOR SPECIAL ANALYSIS (RSA) F
1) Sample Point (2) DsteiTime sued (3) Date/Time Required |
CD"74 Z’l - é"’
H~26-9/
Tsek Ao.2 R _.
(6) Number | Dose Rste mRadMr | (7} Customer LD. J3 ,lpgq; B} L. SRt EE Sy mﬁqqmm Name{Phone
of Samples r . g A
ﬁ"(" K 3‘A Pé?q,l:, 3‘P9¢” Q J‘ 8 '
4G, p,“ A7 pfa1-| | 5.
{+0) Release M o P’ ]=y ypgq,__'oLo i i {11} Volume of Sample
p31-5 .
RPT "‘J APg:".a(
0 Determination t Expected Range “ Minimum Detection Level
Total Ammania EQ0mg/L L
Elugride by TC 4000 /| [EHEFIEESIRTS
e by IC H4000ma/ L % [SRere g
th»:te by L(, 540 Mdj/l- SRS :
hes IC 10,000 mq/l-
e . 10,000 3/ L
Xid - o1 4.
t&"j_f_g-ga.nuﬁd_bdh " . Eole Ma/ B
I walysik Etlul.d-Z. .Jct. - D 3_
SCMl*Vo/ahlé(A/EgA/) 5“““" S 4 o
‘mgde.gCN? 00| rig A T R
16) Matrist ([Other Matak or Aniont Pratent)
{l—,lqu'd mlxeal y\,/dS‘fQ ﬁadjoﬁc‘fnuf COh‘I‘dM|Ma'f‘lO)‘| nlﬁmlj"C‘l"Vﬁ“'IGﬁ f"‘d“cﬁ
and veactor fission products, fossible Ja‘fec‘f‘dble Aq’OjeM‘)leJd ndd non *halo?m
argamic Lompounds. py roxde"pff—* 12,58 ter, Anions-sodiumsalts p¢
hitrate, nitrife, phosplate C‘r’obnd emd;ulhfe- ﬁrah 5 - (‘.a'ltmﬁunq’ pofassiun. galtq
(17) Radibactivity Level {Actusl (] mmua [_‘]) MMddlll‘:o?al Inlomotlnh (Meamremenl Un.ttﬂ:l:!yom:r =
Tote! Alphs o won ertinent "°"""'°"’;i‘- ‘25 7 Precr-ﬂ’u%fcwmty.
Totsl Bets " uCin : . . e d P 151
Totsl Gamme - — aa BOA st bt snsiaition - -A..-‘._“_;.L‘;'L_ P
‘ ) (20) Sbﬂlp!e! nmmd

i (1)) DMrIbutlen ! ﬂv;ol llewlws-molo Dispotal Intiuetions -
A AMin I mum 510pa 30,4' Mm@ "Mnh[/l,pr//
Icustomev wilidivect OSM ve s canlat
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Project:
Tank:
Customer ID:

WHC-SD-WM-CP-025
Addendum 15 Rev 0

SUMMARY DATA REPORT

242-A EVAPORATOR FEED CHARACTERIZATION

103AP
3APR COMP

Undigested Sample Results

GEA
Cs 137
Cs 134
Eu 154
Eu 155
Sn 113

RuRh 106

Co 60
Nb 95
CePr 144
Ra 226

Pu 239/240

Am 241

Tc 99

| 129

Sr 90

Se 79

H3

C14

U

U 234

U 235

U 238

(01-08-92)

(01-04-92)
(12-27-91)
(12-30-91)
(01-08-92)
(01-03-92)
(01-07-92)
(01-04-92)
(01-03-92)
(01-08-92)
(06-04-92)
(06—04—92)
(06-04-92)

Sample
R949

6.03E+3
<9.15E+0
<2.48E+1
<2.52E+1
<1.76E+1
<1.89E+2
<9.60E+0
<7.84E+0
<9.67E+1
<2.47E+2
<6.97E-3
<1.14E-2
1.12E+0
<3.03E-2
2.62E+0
1.32E-2
5.23E+0
6.33E-3
3.90E-3
1.05E-6
1.57E-4
3.74E-3

uGi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/l
uCi/L
uCi/L
uCifL
uCi/L
uCi/L
uCi/L
uCi/L
g/L
g/L
g/L
g/L

Sample Dupilicate

R948

5.99E+3
<9.89E+0
<2.71E+1
<2.55E+1
<1.76E+1
<1.95E+2
<9.32E+0
<8.25E+0
<9.46E+1
<2.41E+2
<6.97E-3
<1.13E-2
1.04E+0
<3.34E-2
2.62E+0
9.10E-3
5.25E+0
2.61E-3
3.48E-3
NA

NA

NA

uCi/L
uGi/L
uGi/l
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L |
uGi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/l
g/L
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UNDIGESTED SAMPLE ANALYSIS RESULTS
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UNDIGESTED SAMPLE RESULTS

Tank: 103AP
Sample No.: R949
Customer ID; 3APR COMP
Check Duplicate S&:ke of Check
Standard Blank Sample Sample mple Standard
'Lab ID: R947 H948 R949 R94Y A949 H950
Lab ID: R949-5730 R949-5830 R949-5930
GEA (1-08-92)
Cs 137 995(% <2.69E-3 |uCijL 6.03E4+3 |uCi/L 5.99E+3 uCifL 101|% 105 %
Cs134 NA <1.926-3 |uCilL| <9.15E40 |uCillL| <9.89E+0 |uCi/L NA NA
Eu 154 NA <571E-3 |uCi/lL| <248E+1 |uCilL| <271E+1 |uCi/L NA NA
Eu 156 NA <4,03E-3 |uCilL| <2852E+1 [uCilL| <255E+1 |uCilL NA NA
Sn 113 NA <1.69E-3, |uCi/l.| <1.76E+1 [uCilL| <1.76E+1 |uCilL NA LN
RuRh 106 NA <252E-2 |uCilL| <1.B89E+2 |uCil.| <1.95E+2 |uCilL NA NA
Co 60 94| % <203E-3 |uCi/lL| <960E+0 [uCilL| <9.32E+0 juCilL 102.1|% NA
Nb 85 NA <1,70E-3 |uCi/L| <7.84E+0 |uCilL| <8.25E+4+0 [uCi/L NA NA
CePr 144 NA <1.55E-2 |uCi/lL| <9.67E4+1 juCilL| <946E+1 [uCi/L NA NA
Ra 226 NA <3.36E-2 |uCi/L| <247E+42 [uCiL| <241E+2 |uGCilL NA NA
Lab ID: H949-5781 R949--5881
Plutonium 239/240 (1 -04—92 108.28{% <6.96E-3 juCifLi <6.97E-3 [uCi/L <6.97E-3 |uCijL NA 109.4|%
LabID: A949-5782 H949-5882
Americium 241 (12—-27-91) 107.8|% <1.14E-2 1uCi/lL] <1.14E-2 [uCilL| <1.13E-2 |uCilL NA 113.8|%
Lab 1D: R949-5784 R949-5884 |
Technetium 99 (12-30-91) 891% <4.00E-2 [uCifL] 112640 |uCifL 1.04E+0  [uCi/L NA 87.21%
'Lab ID:; [ R949-57857 [ R949—-5885 |
lodine 129 (1-08-92) 122.8|% <543 -2 [uCifL| <3.03E-2 |uCifL] <3.34E-2 |uCifL NA 106.1{%
Lab 1) [ R949-5788 | [ R949-5886
Strontium 90 102.5|% <368E-3 |uCi/L| 262E+0 [uCi/L 262640 |uCifl. NA 98|%
[ab1D; [ H949-5789 . H949--5889 |
Selenium 79 (1-07-92) NA <5.32E+3 |uCi/L 1.326-2 |uCifL 9.10E-3 | uCilL NA NA
Lab1D: [ A949-5787 R949-5887 |
Tritium (1-04-92) 89.21% <3.15E-3 |uCi/L| 5.23E4+0 {uCifL 525E+0 _ |uCifL NA 93.1|%
: [ H949—-5788 ] [ A949-5888 |
Carbon 14 (1 -03—921 94.21% <4.50E-4 |uGCifL 6.33E-3 [uCilL 261E-3 uCi/L 93.6|% 94.71%
Lab1D: T H949—5740 R9495-5840 | [ R949-5940
Uranium (1-08-92) 101.1}% <5.86E-5 |a/L 390E-3 |g/L 348E-3 g/l 92.2(% 97.1|%
Uranjum 234 [(06—04-92) NA NA 1.05E-6 NA NA NA
Uranium 27~ %-04-92) NA NA 157F -~ QWi NA NA NA - -—
Uranium 2. 6-04-92 NA NA 3.74F I NA NA NA

0 AZY ST wnpuappy
CTrmr " W om o Ly
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WESTINGHOUSE HANFORD COMPANY
222--S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.. Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
CARBON 14 UNDIGESTED
Instrument: Procedure/Rev:
WB27818, WC16085 LA-348—-104/B-0
Technologist: Date:
S. CATLOW 1-03-92
Starting Time: Temperature:
08:00 24degC
., |Ending Time: Chemist:
T 1318 S. CATLOW
2 Description Lab ID Description Lab ID
«4 | _1IINITIAL LMCS CHECK STD R947 5588 11
" | 2[REAGENT BLANK Ro48-5688 | [12
™ | 3| SAMPLE 3APR COMP R949-5788 13
4|SAM DUP OF 3APR COMP R949-5888 14
5| SPIKE OF SAMPLE 3APR COMP!| R949-5988 15
=t |_6|FINAL AMCS CHECK STD R950—-5588 16
LT 17
’ 8 18
- |9 19
Qo 20
ot
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol Aliquot Vol. Standard
LMCS CHECK STD [60B49/1.0 mL 1 mL
SPIKE 60B49/1.0 mL NA
SAMPLES RERUN

A-6000-881 (03/92)

= 20
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CARBON 14 ANALYSIS - UNDIGESTED SAMPLE

B R ——— e — — e
’ — b o
T T ] [ Vouo Gmmy | Poemay | — Py - e 1" [~
B vaZ SanHW Liclac®) Jiaza3 1on . _waa_-5488] 130n¢ & 12=1a=21 razaa o
=" 1T t:- [ k__2d r £ 1™ [~ [
14 L A= 145=104 % RIZCIANT ol 1 G114 LA=3au—~ w1/ IR i
:::::i:fff‘*“"“""“EL'ﬁmﬁx"iﬂtﬁ% £ A-ﬁ_Jﬂa-nmﬂR["M-_—‘“-'
bnt RERUN—L22 ronl o
e Cotviatany, Sesuy [T ——
liittd F14EDTA 326Re/, s/, REALENY  BLANK
104 Lo049 RESULTA L7 T 2dar® . CULHT Al uCErL v/
270 vadwli XKEC P L 200 Lo d0Y .“ﬁjba.‘,ék.
F XL Y7L B
=TT} iyl - ¢ | Atatgsd + b Abpiget - 3 Adgtpns « § rr—— Anmym -
[l o
) - . e ™ ™ L] s
;-M 1 t!-— b‘{“{ bt ™
- - e Gow [T =Y WAL Thd
1=3-12 )= 5-9L 2 A
LY I
J b S —— -
[T ] ) [~ Tony b | Pomony [~1 L] [ Gemp Mt | Protony
I YAV~ LM R A2=16=¥1 | Lésast un b | YAV.-NOBU[ 2506 K Lit=3e=vL | Léanun i
[———Y el fobhninsd ﬁiln Cnegs Com [= ™ | Capsge Com Rimumy
Lig LA=34k-104 ullrL 144 24w Il Cid LA~J4u - 104 uC!/L. . TTRL™ t
=™ R'ERUN—E'S g e I‘.KU [=—7"
70 ml P, ? 0 ﬂ RETRE T
Ammnsas. Comtomtiunte. Rupisiy LT T e——" [
CULHY AS wEsL PUFLLCATE GAWPLE !
11-.:1 ; .1) . C.33m°} COUNT AB uCl/L
i L asy . 5
M o JlIN0 *"c/“
hidwpr
Aoy s 4 Anppm -2 Adiigt + 3 Anatgw * & Ay + § ] ———_—" [ iyt « 3 [y e——y
[*] | %S
!Q @ [ L] L] _e . ) e »e - oy
L]
[ [y [T T™ WA Bl ' Dare [y P— L e Mg FE I A
lod:92 % v e3a2 A%z
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o — L
S o [y = (2] Tune tosee | Prissay eand dampm Fove I Teing lteots | Primiy |
] . K Y. =030H| 130 R 12«146~91 | 16040 a9
2 = 12=14=4 1hadd), b N
v = bt Lindie [> [ty [ ——————— [T~ [T | Cousge Camn [ =~
14 P " g o wiyg A= 30104 % RECUVERY {14 oo 4
- " _ = EECOVER .
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5AM

-

FOs

o —
TC
-

[ )

o

1

*xr— =
1801

CH CFM 2BIGZY TIME Ei TIME &G Hil FCrhy T
1 FEAE. 700 1.0&6 10000 &4.58 144.0 DL0E e
YEFF CH1:90, 25 IZ01 BFM 28B4, 475
1 ZREZ. 20 1.07 1G, 00 S.738 144,.0 Q.04

AEFF CH1:9G. 25

ISOL DFM 1 T790. 824

-BEST AVAILABLE COPY
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WESTINGHOUSE HANFORD COMPANY
222-8 LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
GAMMA ENERGY UNDIGESTED
Instrument: Procedure/Rev:
WB57237, WB57265 LA-548-121/D-0
Technologist: Date:
L. TEMPLE 1-08-92
Starting Time: Temperature:
00:07 NA
o |Ending Time: Chemist:
1 [00:32 S. CATLOW
T Description Lab ID Description Lab ID
7 | 1[INITIAL LMCS CHECK STD R947-5530 11
. |_2|REAGENT BLANK R948-5630 12
™ [ 3]SAMPLE 3APR COMP R949-5730 | [13
4|SAM DUP OF 3APR COMP R949-5830 14
.. | _S5|SPIKE OF SAMPLE 3APR COMP|R949-5930 15
' 6|FINAL LMCS CHECK STD R950-5530 16
A | 7 17
8 18
T |9 19
& 10 20
Lp o ,
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD {48B49/.100 mL NA
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ZZ22-% COUNTING ROOM WESTINGHOUSE HAHFORD CE=UEN=-%2 QU IZEIAS

AM s LYY 3 I 9 F AR AOMETEEZNR 3

MCA UNIT MUMBER? 2 5 wOC UNIT MUMBRER? 3.4

DETECTI)R MUMBRER: 3 I GEUMETREY MHUMBER: A2

SFECTRUM SIZE: 4096 (CHAMNELS

ORDER OF SHOOTHTHG FUMCTION: o

NUMEEFR OF EBACKGROUMO CHANMELST 4 ON EACH HIDE OF FESAK
FEAK COWFIDEMCE FACTOR! 84.0X%

INENTIFICATION EHERGY WIHDOW: +- 1,30 KEV

ERFOR QUOTATION: 1.7%86 S5I0GMA UNCERTAIHYTY

ENVIRONMENTAL EACKGROUND SUBTRACTED
Lo Col.CULATION FERFORMED
WINSURED ENERGY DIFFERENCES LISTED
MULTIFLEY &HALYSYS PERFORMED
Mo
GEECTRAL DATA READ DIRECTLY FROM MULTICHANMEL ARALYXER ANL:
ANALYZED BY: YR
[a¥ &l
SAMFLE DESCRIFTINN: R®47-5030 130AFR
WMETRY DESCRIFTION:

ahFLE SIZES 1.0000E-03 LI S CONVERSIOMN FA&CTORD 1.40GOE~-O1

STANDARD SIZE: 1.0000FE+00 En
L YEIS LIBRARY FILED &HLZO0S

GELLECT ESTARTED ON  S-JaM=-72 &T 02048132

BBLLECT LIVE TIME: 300C., SECOKDS

o~ REAL TINT: 3003, SECOHMDS

' DEAD TIME: 0.10 %

ODECAYELD 7O 0. LAYS» 0,.0050 HGURS® ERIFFGRID TYHE STArRT OF

ENERGY CHLIRBRATION FERFORMED Z3-JII.-F1
EFFICIENCY CALIBRATION FERFOQRMEL 31-JUL-E%

COLLECT

7T 26
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FEARKR ANAO LY 3 T2

P CEWHTROQID ENERGY FWHM BEaCE oD HET ARES ERFROFE MUTLTHE:
CHAMMEL Wk wEY COUMNTS CRLHTS b :

1 1124.03 S43.27 1.80 212 i47, 327 OB-134v
EU-152
z 1138,4% 5a% .80 1.24 178, 5%, iF¢1 CS-1%X4»
EI-2GT
A€ 1209.37 404,55 1,90 204, 1488, 7.4 £5-1349
AC 1218.U8 407 .58 1,49 L2%, 128, 3a&:1 BI-Uldie
FU-103
5 1323.30 361,94 1,47 150. 1300 5.4 (3 Q3T
SR 561,41 5%, 21,8
¢C 15%1.70 T9& .17 1.5 137, 109¢ He3 08—
T 1402,87 B8O2,27 1,59 117, 118, 2.4 DE-d
3 1622.14 711,43 2,02 144, 84, A3.1  AC-22384
SE 13,98 B4 23.3
7 2344.37 1173.50 i.T7Y 133, 5635 74 CO=&s
19 23454,.80 1332,7% 1,89 4%, HA%5 T.2  CO-ad
-l 221,38 1481.,02 2,03 17, 5EY. 8.4 K-4a0
11k 136G.08 811 S0
~42 IT28.22  iT744,34 1,73 2z, 42, 5201 BI-Z21ar
178 17584,75 AT BTG
,‘o
ERROR QUOTATION AT 1.56 SIGMA
@EAR CONFIDEMNCE LEVEL AT 235.0%
-~ ~ MULTIFLET AHALYSIS CONVERGED MNORMALLY
B~ ENVIRONMEMTAL BACKGROUHMLD FEAK
™
EACKGROUMD SUBTRACTION FERFORMEL USING FILE EBKOO13
0OCEGROUND DESCRIFTIQN: EEG
EACKGROUND COLLECT STARTED OM 13-JAN-F0 AY 11:00:60
FRCKGROUAD LIVE FIMSE: 7000, IFCOHDS
™~
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TECAY

MEAJURED ERRQFR CORRECTY O FIRRAR
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FEAKS NOT USED 1M ANALYSIS Addendum 15 Rev 0

CENTROID EMERGY T AREA ERRDE GAlHAS/3EC
CHAMMNEL HEN COUNTS %

JAZ28.03 0&3.27 147, 32.7 1.25E701
L135.4% 289 .40 27 17.1 3.30E+01
1503,8% 802,27 i18. 23.4 1,78z+¢1

FEARS ELIMUNMSTED BY JOHCKGROUGHD BUBRTRACTION

CEMTRQID EMERGY NET AREA ERROR  GAHMMAS/SEC

CHAMMEL mEWV COUNTS .
1218.5¢ 609 .08 128, Ia.1 1.728+01
1822.,18 c1i.AC 860 8,1 1.60E+01
2921.38  1461.462 S¥7, 8.4 1.5838E+02
ST2E.22  1744.34 4z, o2, 1,34E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 08:58:10

ANALYSIS PARAMETERS

ACA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
JETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

JRDER OF SMOOTHING FUNCTION: 5

VUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
SEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

“RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

INVIRONMENTAL BACKGROUND SUBTRACTED
.LD_CALCULATION PERFORMED

1EASURED ENERGY DIFFERENCES LISTED
HULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
ANB! VZED BY: - 61453

SnugLE DESCRIPTION: R-948-5630
SEOMETRY DESCRIPTION:

SAMRLE SIZE:  2.2000E-02 LI / CONVERSION FACTOR: 1.0000E+00

STANDARD SIZE: 1.0000E+00 EA
ANAEYSIS LIBRARY FILE: ANL205

COLTECT STARTED ON 8-JAN-92 AT 08:08:00
Laa)
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

. 30
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Addendum
192_S COUNTING ROOM WESTINGHOUSE HANFORD

PEAK ANALYSIS

rn CENTROID ENERGY FWHM  BACKGND  NET AREA
CHANNEL KEV KEV COUNTS COUNTS

1 1218.50 609.52 1.50 119. 100.
1B 609.19 122.
2 1822.37 911.53 1.47 61. 66.
2B 910.98 84.
3 2921.46 1461.06 2.07 21. 573.
38 1460.58 611.

‘RROR QUOTATION AT 1.96 SIGMA
>EAK CONFIDENCE LEVEL AT 85.0%

3 - ENVIRONMENTAL BACKGROUND PEAK

-

3JACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O13
3ACKGROUND DESCRIPTION: BKG

3ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
3ACKGROUND LIVE TIME: 7000. SECONDS

g
s
i

M

T
15 Rev 0
08-JAN-92 08:58:10

ERROR NUCLIDES
%

37.5 BI-214A,
21.0 RU-103
43.3 AC-228A
23.3

8.7 K-40
5.5
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22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 08:58:10

AMPLE: R-948-5630
COLLECTED ON 8-JAN-92 AT 08:08:00
.. DTO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

UCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ~ ENERGY COMPARISON

DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT  DIFF

M-241 LLD<1.81E-03 LLD<1.81E-03 59.54
M-243 LLD<1.69E-03 LLD<1.69E-03 74.67
A-133 LLD<2.37E-03 LLD<2.37E-03 356.02
A-140 LLD<5.55E-03 LLD<5.55E-03 537.27
EPR144 LLD<1.55E-02 LLD<1.55E-02 133.51
0-60 LLD<2.03E-03 - LLD<2.03E-03 1332.50
R-51  LLD<1.17E-02 LLD<1.17E-02 320.09
S-134 L1D<1.92E-03 LLD<1.92E-03 795.84
S-137 LLD<2.69E-03 LLD<2.69E-03 661.65
U-152 LLD<1.27E-02 LLD<1.27E-02 1408.01
U-154 LLD<5.71E-03 LLD<5.71£-03 1274.45
U-155 LLD<4.03E-03 LLD<4.03E-03 105.31
E-5  LLD<3.81E-03 LLD<3.81E-03 1099.25
-131  LLD<1.52E-03 LLD<1.52E-03 364.48
-40 " LLD<6.42E-02 LLD<6.42E-02 1460.75
A-M0 LLD<2.62E-03 LLD<2.62E-03 1596.20
NS4 LiD<1.54E-03 LLD<1.54E-03 834.83
: LLD<2.38E-03 LLD<2.38E-03 1274.55
B-ya  LLD<1.70E-03 LLD<1.70E-03 765.78
P-237 LLD<6.28E-03 LLD<6.28E-03 86.50
U-238 LLD<1.52E+01 LLD<1.52E+01 129.30
U-241 LLD<5.30E+02 LLD<5.30E+02 148.57
A-224 LLD<3.39E-02 LLD<3.39E-02 240.99
A-226 LLD<3.36E-02 LLD<3.36E-02 186.10
u- LLD<1.52E-03 LLD<1.52E-03 497.08
U1Q3. LLD<1.60E-03 LLD<1.60E-03 497.08
URH106 LLD<2.52E-02 LLD<2.52E-02 621.80
B-125 LLD<1.54E-02 LLD<1.54E-Q2 176.33
E-75 LLD<1.91E-03 LLD<1.91E-03 264.66
N-113 LLD<1.69E-03 LLD<1.69E-03 391.67
R-85 LLD<1.76E-03 LLD<1.76E-03 513.99
H-228 LLD<5.66E-02 LLD<5.66E-02 84.37
-235  LLD<1.85&-03 LLD<1.85E-03 185.71
-88 LLD<1.79E-03 LLD<1.79E-03 1836.06
N-65  LLD<5.77E-03 LLD<5.77E-03 1115.55
R-95  LLD<2.82E-03 L1D<2.82E-03 756.73
‘0TAL 0.00E-01 +-0.00E-01 0.00E-01 +-0.00E-01

‘RROR QUOTATION AT 1.96 SIGMA
.LD CONFIDENCE LEVEL AT 85.0%

\LL DETECTED PEAKS WERE USED IN THE ANALYSIS



Addendum 15 Rev
PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

> 0ID ENERGY NET AREA ERROR GAMMAS/SEC
e MEL KEV COUNTS %

1218.50 609.52 160. 37.5 3.95&E+00
1822.37 911.583 66. 43.3 3.71£+00
2921.46 1461.06 573. 8.7 4.78E+01
1
[a Y
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ANBERRA SPECTRAN-F V2.06 SOFTWARE
22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 10:37:10

ANALYSIS PARAMETERS

ICA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
‘ETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
PECTRUM SIZE: 4096 CHANNELS

RDER OF SMOOTHING FUNCTION: 5

.UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
‘EAK CONFIDENCE FACTOR: 85.0%

DENTIFICATION ENERGY WINDOW: +- 1.50 KEV

RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

NVIRONMENTAL BACKGROUND SUBTRACTED
LD_CALCULATION PERFORMED

EASURED ENERGY DIFFERENCES LISTED
WERIPLET ANALYSIS PERFORMED

PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
N**YTZED BY: 63099

At E DESCRIPTION: R949-5730

EOMETRY DESCRIPTION:

AMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03
‘TANDARD SIZE: 1.0000E+00 EA .

NATYSIS LIBRARY FILE: ANL205

OLLECT STARTED ON 8-JAN-92 AT 09:46:54
Lacay
OLLECT LIVE TIME:  3000. SECONDS
REAL TIME:  3004. SECONDS
DEAD TIME: 0.13 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

‘NERGY CALIBRATION PERFORMED 23-JUL-91
.FFICIENCY CALIBRATION PERFORMED 31-JUL-89

34



ACCencum .23 ey .

?2-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 10:37:10
PEAK ANALYSTIS

. CENTROID ENERGY FWHM  BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1218.87 609.70 1.03 208. 100. 45.7 BI-214A,
1B 609.19 122, 21.0 RU-103

2 1323.37 661.97 1.50 340. 22194, 1.3 Cs-137
2B 661.41 81. 28.8

3 2921.54 1461.10 2.09 23, 591. 8.5 K-40

3B 1460.58 611. 5.5

RROR QUOTATION AT 1.96 SIGMA
'EAK CONFIDENCE LEVEL AT 85.0%

i - ENVIRONMENTAL BACKGROUND PEAK

ACKGROUND SUBTRACTION PERFORMED USING FILE BK0O13
ACKGROUND DESCRIPTION: BKG

'ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
AACKGROUND LIVE TIME: 7000. SECONDS

.
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’22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 10:37:10

JAMPLE: R949-5730

) COLLECTED ON 8-JAN-92 AT 09:46:54

X EDTO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT

{UCLIDE

[-131
-4
-A+140
LI |

\

\B=95
P-237
y<739
2j-241
A-224
WR-B26
W-103
UT03
URH106
3B-125
SE-75
SN-113
SR-85
TH-228
J-235
Y-88
IN-65
IR-95

TOTAL

ACTIVITY CONCENTRATION IN wuCi/LI

MEASURED ERROR

LLD<1.22E+01
LLD<7.96E+00
LLD<1.94E+01
LLD<4.45E+01
LLD<9.67E+01
LLD<9.60E+00
LLD<9.47E+01
LLD<9.15E+00
6.03E+03 +-1.17E+02
LLD<4.67E+01
LLD<2.48E+01
LLD<2.52E+01
LLD<1.43E+01
LLD<1.42E+01
LLD«<9.81E+01
LLD<1.32E+01
LLD<7.94E+00
LLD<8.04E+00
LLD<7.84E+00
LLD<3.75E+01
LLD<9.34E+04
LLD<3.38E+06
LLD<2.26E+02
LLD<2.47E+02
LLD<1.45E+01
LLD<1.52E+01
LLD<1.89E+02
LLD<1.02E+02
LLD<1.49E+01
LLD<1.76E+01
LLD<1.30E+01
LLD<3.65E+02
LLD<1.34E+01
LLD«9.11E+00
LLD<2.77E+01
LLD<1.44E+01

6.03E+03 +-1.17E+02

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI

TO™"* MEASURED ACTIVITY = 6.03E+03 (+-1.17E+02) UC/LI
o ‘.{- SPEC. = %kkkkk (+_****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

DECAY (KEV)
CORRECTED ERROR EXPECT
LLD<1.22E+01 59.54
LLD<7.96E+00 74.67
LLD<1.94E+01 356.02
LLD<4.45E+01 537.27
LLD<9.67E+0] 133.51
LLD<9.60E+00 1332.50
LLD<9.47E+0] 320.09
LLD<9.15E+00 795.84
6.03E+03 +-1.17E+02 661.65
LLD<4.67E+01 1408.01
LLD<2.48E+01 1274.45
LLD<2.52E+01 105.31
LLD<1.43E+01 1099.25
LLD<1.42E+01 364.48
LLD<9.81E+01 1460.75
LLD<1.32E+01 1596.20
LLD<7.94E+00 834.83
LLD<8.04E+00 1274.55
LLD<7.84E+00 765.78
LLD<3.75E+01 86.50
LLD<9.34E+04 129.30
LLD<3.38E+06 148.57
LLD<2.26E+02 240.99
LLD<2.47E+02 186.10
LLD<]1.45E+01 497.08
LLD<I.52E+01 497.08
LLD<1.89E+02 621.80
LLD<1.02E+02 176.33
LLD<1.49E+01 264.66
LLD<1.76E+01 391.67
LLD<1.30E+01 513.99
LLD<3.65E+02 84.37
LLD<1.34E+01 185.71
LLD<9.11E+00 1836.06
LLD<2.77E+01 1115.55
LLD<1.44E+01 756.73
6.03E+03 +-1.17E+02

~ ENERGY COMPARISON

DIFF

0.32

" - ———
v

36
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DETECTED PEAKS WERE USED IN THE ANALYSIS
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ANBERRA SPECTRAN-F V2.06 SOFTWARE

'22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 11:33:36

ANALYSIS PARAMETERS

ICA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
JETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
PECTRUM SIZE: 4096 CHANNELS

JRDER OF SMOOTHING FUNCTION: 5

(UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
EAK CONFIDENCE FACTOR: 85.0%

'DENTIFICATION ENERGY WINDOW: +- 1.50 KEV

‘RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

'NVIRONMENTAL BACKGROUND SUBTRACTED
.LD CALCULATION PERFORMED

{EASURED ENERGY DIFFERENCES LISTED
fULFIPLET ANALYSIS PERFORMED

;PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI1:

\NATED BY: 63099

>AmPLE DESCRIPTION: R949-5830
:EOMETRY DESCRIPTION:

JAMPEE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03

>TANDARD SIZE: 1.0000E+00 EA
\NALYSIS LIBRARY FILE: ANL205

"OLLECT STARTED ON 8-JAN-92 AT 10:43:23
‘OLLECT LIVE TIME:  3000. SECONDS
REAL TIME:  3005. SECONDS
DEAD TIME:  0.17 %

DECAYED TO 0. DAYS, ©.0000 HOURS BEFORE THE START OF COLLECT

NERGY CALIBRATION PERFORMED 23-JUL-91
*FFICIENCY CALIBRATION PERFORMED 31-JUL-89



'22-S COUNTING ROOM WESTINGHOUSE HANFORD

1
18
2
28
3
3B
4
4B

CENTROID
CHANNEL

1218.61
1323.37
1821.97
2921.39

ENERGY
KEV

609.58
609.19
661.97
661.41
911.33
910.98
1461.02
1460.58

Addendum 15 Rev 0

PEAK ANALYSTIS

FWHM  BACKGND

KEV COUNTS
1.24 231.
1.49 320.
1.76 59.
2.09 23.

‘RROR QUOTATION AT 1.96 SIGMA
')EAK CONFIDENCE LEVEL AT 85.0%

} - ENVIRONMENTAL BACKGROUND PEAK

SACKGROUND SUBTRACTION PERFORMED USING FILE BK0O13

JACKGROUND DESCRIPTION: BKG

JACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00

JACKBROUND LIVE TIME:

faciid
K

Nl

".f“\

7000. SECONDS

NET AREA
COUNTS

97.

122.

22049.

8l.

79.

84.

576.

611.

08-JAN-92 11:33:36

ERROR NUCLIDES
%

50.3 BI-214A,
21.0 RuU-103

1.3 Cs-137
28.8

37.4 AC-228A
23.3

8.7 K-40
5.5
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122-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 11:33:36

SAMPLE: R949-5830
* " COLLECTED ON 8-JAN-92 AT 10:43:23
. ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

\UCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF

\M-241 LLD<1.26E+01 LLD<1.26E+01 59.54
\M-243 LLD<9.41E+00 { LD<9.41E+00 74.67
JA-133  LLD<1.88E+01 LLD<1.88E+01 356.02
3A-140 LLD<4.76E+01 LLD<4.76E+01 537.27
“EPR144 LLD<9.46E+01 LLD<9.46E+01 133.51
20-60  LLD<9.32E+00 LLD<9.32E+00 1332.50
"R-51  LLD<9.56E+01 LLD<9. S6E+01 320.09
>$-134  LLD<9.89E+00 LLD<9.89E+00 795.84
2S87 5.99E+03 +-1.17E402  5.99E+03 +-1.17E+02 661.65 0.32
“U-152 LLD<4.67E+01 LLD<4.67E+01 1408.01
“U-154 LLD<2.71E+01 LLD<2.71E+01 1274.45
ZU-}55 LLD<2.55E+01 LLD<2.55E+01 105.31
E-59  LLD<1.72E+01 LLD<1.72E+01 1099.25
[-131  LLD<1.41E+01 LLD<1.41E+0} 364.48
(- LLD<2.85E+02 LLD<2.85E+02 1460.75
A:Ya0 LLD<1.12€+01 LLD<1.12E+01 1596.20
N "t LLD<7.45E+00 LLD<7.45E+00 834.83
" LLD<1.04E+01 LLD<1.04E+01 1274.55
W95  LLD<8.25E+00 LLD<8. 25E+00 765.78
\P-237 LLD<3.83E+01 LLD<3.83E+01 86.50
WS¥39  LLD<9.35E+04 LLD<9.35E+04 129.30
2U-241 LLD<3.25E+06 LLD<3.25E+06 148.57
W-224  LLD<2.30E+02 LLD<2.30E+02 240.99
W=-B26 LLD<2.41E+02 LLD<2.41E+02 186.10
W-103  LLD<1.44E+01 LLD<1.44E+01 497.08
UTD3  LLD<1.52E+01 LLO<1.52E+01 497.08
RURH106 LLD<1.95E+02 LLD<1.95E+02 621.80
$B-125 LLD<1.01E+02 LLD<1.01E+02 176.33
SE-75  LLD<1.45E+01 LLD<1.45E+01 264.66
SN-113  LLD<1.76E+01 LLD<1.76E+01 391.67
SR-85  LLD<1.30E+01 LLD<1.30E+01 513.99
TH-228 LLD<3.67E+02 LLD<3.67E+02 84.37
U-235  LLD<1.34E+0} LLD<1.34E+01 185.71
Y-88  LLD<1.10E+01 LLD<1.10E+01 1836.06
IN-65  LLD<2.66E+01 LLD<2.66E+01 1115.55
ZR-95  LLD<1.29E+01 LLD<1.29E+01 756.73
TOTAL 5.99E+03 +-1.17E402  5.99E+03 +-1.17E+02

EBAR = #**%%* MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI

TO™ " MEASURED ACTIVITY = 5.99E+03 (+-1.17E+02) UC/LI
¥ H. SPEC. = *kwkkk (4 kikik)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

—_ 40

> —— amap -
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DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

ENTROID ENERGY NET AREA ERROR GAMMAS/SEC
-HANNEL KEV COUNTS %

1218.61 609.58 97. 50.3 3.81E+00
1821.97 911.33 79. 37.4 4.44E+00

2921.39 1461.02 576. 8.7 4.81E+01
0
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 12:36:09

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERRGR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD_CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MUBRIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl:
AN~ YZED BY: - 61453

SAmKLE DESCRIPTION: R-949-5930

GEOMETRY DESCRIPTION:

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03
STANDARD SIZE: 1.0000E+00 EA

ANATYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 8-JAN-92 AT 11:45:41

-~

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3020. SECONDS
DEAD TIME: 0.66 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 12:36:09

PEAK ANALYSIS

CENTROID ENERGY FWHM  BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1C 1126.50 563.50 1.39 1594, 1732. 7.5 CS-134,
" EU-152
2C 1138.69 569.60 1.39 1607. 3103. 6.4 CS-134,
BI-207
3 1209.48 605.01 1.49 1821. 20060. 1.5 CS-134
4 1323.36 661.97 1.54 1463. 44341, 1.0 €S-137
4B 661.41 g8l1. 28.8
5C 1591.64 796.15 1.59 993, 13995. 2.2 C(CS-134
6C 1603.81 802.23 1.59 927. 1306. 11.1 CS-134
7C 2335.95 1168.34 1.83 49]. 324, 24.1 CS-134
8C 2346.34 1173.53 1.83 419. 12894, 2.0 CO0-60
9 2664.91 1332.81 1.88 214. 11501. 1.9 C€0-60
10 2730.68 1365.69 2.01 58. 403. 11.7 CS-134
11 2800.86 1400.77 1.81 50. 207. 17.9 BI-214
127 2921.56 1461.11 2.14 47. 565. 9.2 K-40
12B- 1460.58 611. 5.5

.‘O
:RROR QUOTATION AT 1.96 SIGMA
>EAX" CONFIDENCE LEVEL AT 85.0%

> -"MULTIPLET ANALYSIS CONVERGED NORMALLY
I .~tNVIRONMENTAL BACKGROUND PEAK

o~

3JACKGROUND SUBTRACTION PERFORMED USING FILE BK0013
3ACKGROUND DESCRIPTION: BKG

SACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
JACKGROUND LIVE TIME: 7000. SECONDS

£,
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'22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 12:36:09

AMPLE: R-949-5930
' COLLECTED ON 8-JAN-92 AT 11:45:41
o DTO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

IUCLIDE ACTIVITY CONCENTRATION IN uCi/LI " ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT DIFF
M-241 LLD<2.19E+01 LLD<2.19E+01 59.54
\M-243 LLD<1.46E+01 LLD<1.46E+01 74.67
JA-133  LLD<3.62E+01 LLD<3.62E+01 356.02
jA-140 LLD<1.02E+02 LLD<1.02E+02 537.27
‘EPR144 LLD<1.69E+02 LLD<1.69E+02 133.51
.0-60 4 .89E+03 +-1.11E+02 4 .89E+03 +-1.11E+02 1332.50 0.31
1173.24 0.30
R-51  LLD<1.84E+02 LLD<1.84E+02 320.09
S-I34 4.49E+03 +-1.17E+02 4.49€E+03 +-1.17E+02 795.84 0.30
604.70 0.31
§-137 1.21E+04 +-2.06E+02 1.21£+04 +-2.06E+02 661.65 0.32
iuf%sz LLD<1.09E+02 LLD<1.09E+02 1408.01
‘U-154 (LD<4.92E+01 LLD<4.92E+01 1274.45
‘U-3p5 LLD<4.35E+01 LLD<4.35E+01 105.31
‘E-59  LLD<6.51E+01 LLD<6.51E+01 1099.25
-I31  LLD<2.81E+01 LLD<2.81E+01 364.48
Ly LLD<2.99E+02 LLD<2.99E+02 1460.75
) ) LLD<1.20E+01 LLD<1.20E+01 1596.20
IN-24  LLD<2.71E+01 LLD<2.71E+01 834.83
IA-22  LLD<1.86E+01 LLD<1.86E+01 1274.55
1B-95  LLD<2.45E+01 LLD<2.45E+01 765.78
IP-237 LLD<6.42E+01 LLD<6.42E+01 86.50
W=Z39 LLD<1.62E+05 LLD<1.62E+05 129.30
We241 LLD<5.77E+06 LLD<5.77E+06 148.57
A-224 LLD<4.14E+02 LLD<4.14E+02 240.99
A-226 LLD<4.38£+02 LLD<4.38E+02 186.10
W-103 LLD<2.86E+01 LLD<2.86E+01 497.08
W103  LLD<3.01E+01 LLD<3.01E+01 497.08
WURH106 LLD<4.78E+02 LLD<4.78E+02 621.80
38-125 LLD<1.80E+02 LLD<]1.80E+02 176.33
3E-75  LLD<2.83E+01 LLD<2.83E+01 264.66
3N-113  LLD<3.47E+01 LLD<3.47E+0] 391.67
’R-85  LLD<2.52E+01 LLD<2.52E+01 513.99
[H-228 LLD<6.21E+02 LLD<6.21E+02 84.37
J-235  LLD<2.39E+01 LLD<2.39E+01 185.71
{-88 LLD<1.47E+01 LLD<1.47E+0] 1836.06
’N-65  LLD<7.70E+01 LLD<7.70E+01 1115.55
TR-95  LLD<4.26E+01 ' LLD<4.26E+01 756.73
TOTAL 2.14E+04 +-2.62E+02 2.14E+04 +-2.62E+02

STANDARD DEVIATION = 0.0l

ZL . = w***% MEV/DISINTEGRATION

4AXIMUM PERMISSABLE ACTIVITY = 1.73E-09 UC/LI

TOTAL MEASURED ACTIVITY = 2.14E+04 (+-2.62E+02) UC/LI
% TECH, SPEC. = wikk (4 siokw)

%
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ZRROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ZENTROID
~HANNEL

1126.50
1138.69
1603.81
2335.95
2730.68
2800.86

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS

563.50 1732. 7.5  6.35E+01
569.60 3103. 6.4 1.15E+02
802.23 1306. 11.1 6.60€+01
1168.34 324. 24.1 2.27E+01
1365.69 403. 11.7 3.20E+01
1400.77 207. 17.9 1.67E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

ZENTROID
ZHAgyEL

2921 .56

#
o

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

1461.11 565. 9.2 4.72E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 08:02:37

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: ]
OETECTOR NUMBER: 3/ GEOMETRY NUMBER: \jf)
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERRBR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVFRONMENTAL BACKGROUND SUBTRACTED
LLDLALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANACYSIS OF SPECTRUM SAVED IN DISK FILE: SD3744
AM®ENZED BY: VR

SAMPLE DESCRIPTION: R950-5530 130APR

GEOMETRY DESCRIPTION:

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANACYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 8-JAN-92 AT 03:46:12
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

46
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22-5 COUNTING ROOM WESTINGHOUSE HANFORD —coum 15 Re¥ Gan-02 08:02:37

PEAK ANALYSIS

k.. CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1138.75 569.63 1.23 204, 241. 21.1 CS-134,
 BI-207

2C 1209.38 604.96 1.46 159. 1540. 6.4 (S-134

3C 1218.60 609.57 1.46 136. 181. 19.3 BI-214A,
- © RU-103

4 1323.39 (6L 98 1.54 139. 1737. 5.1 CS-137

48 61: ~81. 28.8

5C 1591.59 12 1.60 120. 1160. 7.7 C€S-134

6C 1603.60 802.13 1.60 115. 115. 24.0 CS-134

7  2346.52 1173.62 1.85 110. 966, .2{ €0-60

8 2664.75 1332.73 1.76 34, 91]. 6.8 C0-60

9 2921.46 1461.06 2.15 13. 593, 8.3 K-40

98 1460.58 611. 5.5

o™

RROR" QUOTATION AT 1.96 SIGMA
‘EAK,FONFIDENCE LEVEL AT 85.0%

. - +MULTIPLET ANALYSIS CONVERGED NORMALLY
i - ENVIRONMENTAL BACKGROUND PEAK

. "7ROUND SUBTRACTION PERFORMED USING FILE BK0O013
JACKGROUND DESCRIPTION: BKG

‘ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
JACKGROUND LIVE TIME: 7000. SECONDS

st
.,

Lo N



22-S COUNTING ROOM WESTINGHOUSE HANFORD

AMPLE: R950-5530 130APR
" TOLLECTED ON 8-JAN-92 AT 03:46:12

t.. <D TO
RAD
UCLIDE

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

IONUCLIDE

ACTIVITY CONCENTRATION IN wuCi/LI

MEASURED ERROR

M-241 LLD<].
M-243 LLD<1.
.35E+00

A-133 LLD<2

A-140 LLD<6.
.36E+01

EPR144 LLD<1

0-60 6.

R-51 LLD«I

81E+00
22E+400

42E+00
23E+01 +-4.38E+00

.12E+01
.11E+01 +-4.83E+00

.56E+01 +-4.43E+00
.30E+00
.70E+00
.72E+00
.12E+00
.70E+00
.08E+01
.03E+00
.76E+00
.83E+00
.76E+00
.00E+00
.35E+04
.48E+05
.90E+01
.07E+01
.65E+00
.73E+00
.66E+01
.29E+01
.89E+00
.05E+00
.66E+00
.70E+01
.70E+00
.69E+00
.14E+00
.84E+00

.99E+02 +-7.88E+00

‘b, = dekkedk MEY/DISINTEGRATION
IAXIMUM PERMISSABLE ACTIVITY = 1.27E-09 UC/LI
'OTAL MEASURED ACTIVITY = 1.99E+02 (+-7.88E+00) UC/LI

® TECH. SPEC.

= Fededededed (+_****)

A

co

LLD<«1
LLD<1

LLD<2.
LLD<6.
LLD<].

6.

LLD<1.

6

7.

LLD<?7

LLD<4.
LLD<3.
LLD<4.
LLD<1.
LLD<1.
LLD<2.
LLD<1.

LLD«1

LLD«1.

WHC-SD-WM-DP-025
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NALYSIS REPORT

DECAY (KEV)
RRECTED ERROR EXPECT
.81E+00 59.54
.22E+00 74.67
35E+00 356.02

42E+00 537.27

36E+01 133.51

23E+01 +-4.38E+00 1332.50

: 1173.24

12E+01 320.09

.11E+01 +-4.83E+00 795.84
604.70

56E+01 +-4.43E+00 661.65

.30E+00 1408.01
70£+00 1274.45

72E+00 105.31

12E+00 1099.25

70E+00 364.48

08E+01 1460.75

03E+00 1596.20

76E+00 834.83

.83E+00 1274 .55
76E+00 765.78

.00E+00 86.50
.35E+04 129.30
.48E+05 148.57
.90E+01 240.99
.07E+01 186.10
.65E+00 497.08
.73E+00 497.08
.66E+01 621.80
.29E+01 176.33
.89E+00 264 .66
.05E+00 391.67
.66E+00 513.99
.70E401 84.37
.70E+00 185.71
.69E+00 1836.06
. 14400 1115.55
.84E+00 756.73

- vk r  ww w E W o m oo -

.99E+02 +-7.88E+00
STANDARD DEVIATION =

08-JAN-92 08:02:37

" ENERGY COMPARISON

DIFF

0.06
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RROR QUOTATION AT 1.96 SIGMA
LD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

ENTROID ENERGY NET AREA ERROR GAMMAS/SEC
HANNEL KEV COUNTS %

1138.75  569.63 241. 21.1 3.07E+01
1218.60  609.57 59. 73.0 7.97E+00
1603.60 802.13 115. 24.0 1.92E+01
03
~r
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
URANIUM UNDIGESTED
Instrument: Procedure/Rev:
WB88807 LA-925-106/A-2
Technologist: Date:
T. LEE 1-08-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW
Description Lab ID Description Lab iD
1|INITIAL LMCS CHECK STD R947-5540 11
2| REAGENT BLANK R948-5640 12
3| SAMPLE 3APR COMP R949-5740 13
41SAM DUP OF 3APR COMP R949-5840 14
5|SPIKE OF SAMPLE 3APR COMP|R949-5940 15
6 |FINAL LMCS CHECK STD R950~-5540 16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD [126B38/0.100 mL NA
SPIKE 90838/0.100 mL NA
SAMPLES RERUN.

A-6000—381 (03/92)

— iy -

20
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URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE
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- WESTINGHOUSE HANFORD COMPANY

222-5 LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
PLUTONIUM 239/240 UNDIGESTED
Instrument: Procedure/Rev:
WB57237 LA-503-156/D-0
Technologist: Date:
J. KUNKEL 1-04-92
Starting Time: Temperature:
24.00 23degC
.. |Ending Time: Chemist:
T INA S. CATLOW
P Description Lab ID Description Lab ID
| 1[INITIAL LMCS CHECK STD R947 5581 11
2| REAGENT BLANK R948-5681 12
™ | _3/SAMPLE 3APR COMP R949-5781 13
4|SAM DUP OF 3APR COMP R949-5881 14
5|FINAL LMCS CHECK STD R950-5581 15
6 16
N L7 17
) 8 18
-+ |9 19
J ALY 20
Standard Primary Book No. | Second Book No. | Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliguot Vol. Aliguot Vol. Standard
LMCS CHECK STD |43B43/.100 mL N/A
SAMPLES RERUN.

A~6000-881 (03/92)
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE
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GENERAL

Pk
~ Isotope
1  Pu23b
7" Pu238
j\: Am241
4.. Pu239
Pu240

T

o,

Detector/Geometry number: 4/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak height Peak center FWHM
Initial Final Initial Final Initial Final
2234.1 2230.2 363.798 363.798 20.000 8.918
216.0 218.7 306.670 306.670 20.000 9.083
260.8 0.0 267.884 267.884 12.000 12.123
1771.9 1761.3 234.572 234.572 20.000 9.057
PEAK RESULTS
AEA Peak Centroid Count
Fract. Exp. Obs. Diff. FWHM Rate c/m
0.5443 5.756 5.761 -0.005 0.04 36.65
0.0545 5.499 5.492 0.007 0.04 3.67
5.480 5.492 -0.012
0.0000 5.310 0.06 0.00
0.4012 5.143 5.153 -0.010 0.04 27.02
5.144 5,153 -0.009

ALPHA
Rev.

DATA REDUCTION REPORT

File ID: SD4250.SPC

Counted on:

DETECTOR CALIBRATION

‘“’F.C“S'J-?\ N — B Jas
Acldendun 15 Rev O

ENERGY

1.10

SAMPLE
R947-5581

ANALYSIS

1/ 4/92 @10: 0

Energy(MEV) = 4.051 + (0.0047)*Channel

Energy range (MeV):
Efficiency =

Item
Raw spect
Smoothed

TOTAL COUNT DATA:

rum

Composite fit

Residuals

Total
33811.0
33811.0
33669.7

141.3

Analyzed by:

4.051 TO 6.457
0.1484 CPM/DPM

d/m
252.00
34.36

0.00
182.07

% Recovery

100.000
100.000
99.582
0.418

Tau
Initial
10.000
10.000

6.000
10.000

Final
4.544
4.415
6.102
6.186

Activity
uCi/ea

0.114E-03
0.155E-04
0.119E-04
0.000E+00
0.820E-04
0.820E-04

62820

T _ 53
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SPECTRUM SD4250.SPC Addendun

| LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 2056, 3

---------------------------------------------------------------------
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law Data Dump for AEA Spectrum: SP:SD4250.SP
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Peak

™™ Isotope

o~

2
o~
3

'\..?\‘

-~

G

Pu23é
Cm243
Pu238
Am241

WHC-SD-WM-DP-025
Addendum 15 Rev O

ENERAL ALPHA ENERGY ANALYS

Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R948-5681

File ID: SD5195.SPC

Counted on:

1/ 4/92 @10: 0

Detector/Geometry number: 5/ 1

Count time:

PEAK ANALYSIS

30000. Sec

IS

Peak height Peak center FWHM Tau
Initial Final [Initial Final Initial Final Initial Final
3273.9 3338.8 363.050 363.050 20.000 10.242 10.000 4.672
133.9 133.1 305.186 305.186 16.000 9.061 8.000 2.679
45.5 47.0 266.038 266.038 16.000 6.124 8.000 1.787
PEAK RESULTS
AEA Peak Centroid Count Activity
Fract. Exp. Obs. Diff. FWHM Rate c/m d/m uCi/ea
0.9419 5.756 5.768 -0.012 0.05 59.59 274.14 0.123E-03
5.786 5.768 0.018 0.166E-03
0.0438 5.499 5.502 -0.003 0.04 2.77 17.34 0.781E-05
5.480 5.502 -0.022 0.598E-05
0.0143 5.322 0.03 0.90 4.08 0.184E-05
DETECTOR CALIBRATION
Energy(MEV) = 4.098 + (0.0046)*Channel
Energy range (MeV): 4.098 TO 6.453
Efficiency = 0.2218 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 31344.0 100.000
Smoothed 31344.0 100.000
Composite fit 31631.1 100.916
Residuals -287.1 -0.916

Analyzed by:

62820
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SPECTRUM SD5195.SPC Addendum 15 Rev 0
| LEGEND: RAW = .... MODELED PEAXS = 1,2,.., ETC 11815.1
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~r

.IQ‘Isotope
I

ot

3
4

Ca iy

L3

GENERAL

Pu236
Pu238
Am241

Pu239
Pu240
U 238

Counted on:

ALPHA

WHC-SD-WM-DP-025
Addendum 15 Rev 0

ENERGY

Rev. 1.10

DATA REDUCTION
SAMPLE

REPORT

R949-5781

File ID: SD622

3.SPC

1/ 4/92 @10: 0

Detector/Geometry number: 6/ 1
Count time:

Peak height

Initial Final
2963.5 2996.0

128.3 127.6
18.0 19.2
12.5 12.3

5.4 5.2

PEAK ANALY

Peak center
Initial Final
361.509 361.509
303.552 303.552
267.014 267.014
230.207 230.207
26.970 26.970

PEAK RESU

AEA Peak Centroid

Fract. Exp.

Obs. Diff.

0.9401 5.756 5.76]1 -0.005
0.0455 5.499 5.489 0.010

0.0103

5.480 5.489 -0.009
5

317

0.0027 5.143 5.144 -0.001
5.144 5.144 -0.000
0.0014 4.200 4.189 0.011

DETECTOR CALI

ANALYSIS

30000. Sec
SIS
FWHM Tau
Initial Final Initial Final
20.000 10.435 10.000 4.865
20.000 10.792 10.000 3.704
20.000 6.037 10.000 0.912
16.000 6.843 8.000 8.919
20.000 10.185 10.000 15.669
LTS
Count Activity
FWHM Rate c/m d/m uCi/ea
0.05 53.42 292.31 0.132£-03
0.05 2.58 19.25 0.867£-05
0.664E-05
0.03 0.58 3.13 0.141E-05
0.03 0.16 0.83 0.375E-06
0.375E-06
0.05 0.08 0.56 0.251E-06

BRATION

Energy(MEV) = 4.062 + (0.0047)*Channel
Energy range (MeV): 4
Efficiency = 0.18

Item
Raw spectrum
Smoothed
Composite fit
Residuals

.062 TO 6.469
65 CPM/DPM

TOTAL COUNT DATA:

Total % Recovery
28361.0 100.000
28361.0 100.000
28413.6 100.185

-52.6 -0.185

Analyzed by:

62820
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WHC-SD-WM-DP-025
Addendum 15 Rev O

GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10
DATA REDUCTION REPORT
SAMPLE
R949-5881
File ID: SD7845.SPC
Counted on: 1/ 4/92 @10: O
Detector/Geometry number: 7/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
ol 1490.5 1494.8 363.139 363.139 24.000 23.020 12.000 13.575
2 58.5 60.5 304.492 304.492 28.000 23.397 14.000 6.976
~3 12.4 10.4 233.753 233.753 20.000 30.188 10.000 6.952
" 4 5.2 4.2 151.547 151.547 40.000 64.305 20.000 8.635
ny
) PEAK RESULTS
pr - AEA  Peak Centroid Count Activity
;sotope Fract. Exp. Obs. Diff. FWHM Rate c¢/m d/m uCi/ea
L~ Cm244 0.9412 5.796 5.782 0.014 0.11 34.99 244.48 0.110E-03
Cm243 5.786 5.782 0.004 0.151E-03
2~ Pu238 0.044]1 5.499 5.506 -0.007 0.11 1.64 15.90 0.716E-05
Am241 5.480 5.506 -0.026 0.548E-05
3 Pu239 0.0091 5.143 5.174 -0.031 0.14 0.34 2.35 0.106E-05
... Pu240 5.144 5.174 -0.030 0.106E-05
4 Np237 0.0057 4.640 4.787 -0.147 0.30 0.21 24.80 0.112E-04
~ Np237 4.781 4.787 -0.006 0.771E-06
DETECTOR CALIBRATION

Energy(MEV) = 4.075 + (0.0047)*Channel

Energy range (MeV):

Item

Efficiency =

TOTAL CO

Raw spectrum

Smoothed

Composite fit

Residuals

4.075 TO 6.481
0.1431 CPM/DPM
UNT DATA:

Total % Recovery
18559.0 100.000
18559.0 100.000
18586.4 100.148

-27.4 -0.148
Analyzed by: _
62820
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_ LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 5692.7
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Pea

g

> k

" Isotope
. Pu236

GENERAL

Kk

Cm243
Pu238
Am241

Pu239
Pu240

Peak height

Initial Fi

AEA
Fract.
0.5412

0.0539

0.0019
0.4031

WHC-SD-WM-pp_ g5

Addendum 15 Rey g
ALPHA ENERGY ANALYSIS
Rev. 1.10
DATA REDUCTION REPORT
SAMPLE
R950-5581
File ID: SD8032.SPC
Counted on: 1/ 4/92 @10: O

Detector/Geometry number: 8/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak center FWHM Tau
nal Initial Final Initial Final 1Initial Final
5730.6 5691.3 365.121 365.121 16.000 7.136 8.000 4.109
546.5 536.0 307.395 307.395 16.000 7.602 8.000 3.946
147.0 28.5 271.390 271.390 12.000 3.936 6.000 4.028
4503.5 4420.0 234.359 234.359 20.000 7.38 10.000 5.223
PEAK RESULTS
Peak Centroid Count Activity
Exp. Obs. Diff. FWHM Rate ¢/m d/m uCi/ea
5.756 5.771 -0.015 0.03 83.38 246.53 0.111E-03
5.786 5.771 0.015 0.149E€-03
5.499 5.500 -0.001 ©.04 8.30 33.39 0.150E-04
5.480 5.500 -0.020 0.115E-04
5.331 6.02 0.29 0.84 0.377E-06
5.143 5.157 -0.014 0.03 62.10 179.94 0.811E-04
5.144 5.157 -0.013 0.811E-04

DETECTOR CALIBRATION

Energy(MEV) = 4.055 + (0.0047)*Channel

En

ergy range (MeV): 4.055 70

6.462

Efficiency = 0.3451 CPM/DPM

TOTAL COUNT DATA:

Item Total
Raw spectrum 78012.0
Smoothed 78012.0
Composite fit 77029.5
Residuals 982.5

Analyzed by:

% Recovery
100.000
100.000

98.741
1.259

62820

i e —— -
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R949 3JAPR COMP
Analysis: Sample Prep:
AMERCIUM 241 UNDIGESTED
Instrument: Procedure/Rev:
wBs7237 LA-503-156/D-0
Technologist: Date:
M. BIERMAN 12-27-91
Starting Time: Temperature:
NA NA
~{ {Ending Time: Chemist:
i NA S. CATLOW
h\w
ot Description Lab ID Description Lab ID
e 1 INITIAL LMCS CHECK STD R947-5582 11
2! REAGENT BLANK R948-5682 12
~1 {_3|SAMPLE 3APR COMP R949-5782 | |13
4 |SAM DUP OF 3APR COMP R949-5882 14
5| FINAL LMCS CHECK STD R950-5582 15
o 6 16
.. 7 17
8 18
- 9 19
| luo 20
Standard Primary Book No. | Second Book No. | Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD |43B43/0.100 mi. NA

A—6000—881 (03/92)

=== 720
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Pes

-
[ S . ]

iy

Peahk

~ID Isotope

1

G

k

Am241
Fu238
Am243
Nr237

ENERAL ALFPHA

WHC-SD-WM-DP-025

Addendum
ENE
Rev, 1,19

DATA REDUCTION

SAMPLE
R947-558
File ID: SD783

15 Rev O
RGY ANALYT SIS

REPORT

2

8.5°FC

Counted oni 12/31/791 @13: 0
Detector/Geometry number! 72/ 1
Count time! 30000. Sec
PEAK ANALYSIS
Feak heisght Peak center FWHM Tau
Initial Finsal Initial Final Initial Final Initizl Final
2233.5 2246%9.2 301,882 301.882 32.000 29.419 14.000 6.860
1249.3 1428.0 257.100 257.100 28.000 20.716 14.000 4,536
16.8 11.8 121.071 121.071 128.000 2.000 64,000 0.200
PEAK RESULTS
AEA Peak Centroid Count Activity
Fract., Exg. Obs. Diff. FWHM Rate c/m d/m uCi/ea
0.6278 5.,4B0 5.4%92 -0.012 0.14 72,31 568.16 0.,254E-03
5.499 5,492 0.007 0.334E| ;
0.3682 5.234 5.281 -0.047 0.10 42.41 2847.65 0.12BE-u2
0,003 4.4640 4,642 -0.002 0.01 0,45 55.90 O0.252E-04
DETECTOR CALIBRATION
Energy(MEV) = 4,073 + (0.0047)%Channel

Enerdy rande (MeV)! 4

Item
Raw srectrum
Smoothed
Comrosite fit

+073 TO 6.479

Efficiency = 0.1354 CFM/DFPHM
TOTAL COUNT DATA:
Totzal % Recoveryg
S8008.0 100,000
58008.0 100.000
5758¢9.8 29.279
418.2 0,721

Residusals

Analyzed bu!
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Raw NData Dums for

1
11
21
t
+1
51
461
71
81
91
101
111
121
131
141
151
161
171
181
191
201
N
221
231
241
251
781
221
ot

-~]
301
311
321
331

331
38
32
381
371
401
411
421
431
441
451
4461
471
481
491
311

0.
0.
3.
1.
O,
1,
3.
m.
3.
4.
6.
7.
7
9.
P
7
13.
13.
14,
346.
24,
S4.
89,
189.
393.
787.
639,
304.
393,
B48.
1196,
604.

0.
0.
4.,

2.

-

-

3.
3
3.
H.

AEA Spectrum!

0.
0.
3.
-1
3.
3.
S

2.
4.
4,

3

2.

Se
8.
7
13,
10,
10,
23.
27.
37.
52.
?4.
224,
449,
746,
582,
337,
440.
242,
1097.
443,

0.
0.
1.

SpP:sp7838.SPC
0. 0.
i. 3.
2, 3
1. 2.
4. 1.
1, S
1. 1,
3. 4.
4, 5.
5. 6.
7. 9.
b, -
4, b
9. 4,

10. b
P 8.
14. 14,
18. 18.
22, 22.
24. 30.
50. S1.
68. &2,
135. 129.
241. 289,
S72. 571.
802. 803.
501, 442,
297, 327 .
S33. 975,
1095, 1112,
1¢79. 1010,
333, 304.
31, 27.
3. 0.
0. 0.
0, 1.
1. 1.
0. 1.
0. G.
0. 0.
0. 0.
O. 0.
0. 0.
0. 0.

h N 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0,

yammwm:s Hw

0.
0.
1.
3.
1.
3.

0.
1,
2.
u.
4,
4,
4,

2.

3.
6.
3.
D

2.

12.
15.

7.
19.
14,

22,

36.
54,
7%,
1469,
302,
a72.
776.
375.
323,
672,
1195,
836.
175,
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E R L 3 L FOH O E M EBE F
R Y oe [ 1 ':"

G v BN oA L

G E N

DATA REDUCTIOMN REFORT
SAMPLE
F-548-5082 nM

File IN: SRZ24T77.8FC

Counted wvnd 1/ 1792 B o1 O
Detectur/Bueumeiry niumiw e zo 01
Count Limus JCO00 . hwec
FEMKE ANALYSIS
Feak Feck heildht Feul venter FliHiM
In Imniticl Finesl Initiel Finel Insatinl Finel
1 2390.1  2474.86 247,849 247.847 28,000 2%.20%
~— z A 7e7 147 . %41 147.961 ZA.000 29,180
- 3 4.3 4.2 128.910 128,410 12,000 2L.T20
b
0 FEAR RESULTS
"Peatk REA Feek. Centroid Cuund
we Il Tcotore Fruoct.e Exr. Qbw. DiTd e Fhith Rute vi/m
t Am243 0,918  G.2%4 T.2499 -0.01% 6,12 7R.37
MF237 0.0027 A.781 4,770 0.011 014 .20
M237 O.000G7 4,440 4,878 ~0.,438 0.01 .42

oy

DETECTOR CALIBRATION

4,074 + (0.,0047%Chennel
(HeV): 4,071 70 &.481

ARKEERER CEN/NFN

Energw {MEV}
Enercy ranyge
Efficienos

TOTAL COUNT DATAL

Ituem Tutel w Revuove e
Raw wrectrum 2674349 100,000
Smoothed 387111 .57
Comrosile Tit 370%7.3 106,940
FRuevituals -3Ud .2 -0 YET

Aaneluzed

bil

T g bl

Lovr vl

(RCIATATY

L3 G0

&, 000

uSm

G.11 6.3

G000

Q.40

Flfie i
S0

L lod

O,041
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DETECTUOR CALIBRATYIUN
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Ernerge(MEV) « 4,020 + (0.0048%Chuonne]

Enerdy yunge {(MeVl:i 4.020 70
Efficiwviicy
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Item Tutel
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6 ENERA AL ALFHA ENERGY ANALYSIS
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R949-5882
File ID: SD8025.SFC

Counted on? 12/731/91 @13! O
lletector/Geometrys number: g/ 1
Count time: 30000, Sec

PEAK ANALYSIS

Peak Peak height Feak center FWHM Tau
ID Initial Finzal Initial Final Initial Finsl Initial Final
1 35.1 22.1 304.287 304.287 12,000 0.55%5 &.000 0.000
o 2 2676.3 2631.,2 258.842 258.842 20,000 12.937 10.000 2.8351
3 0.0 0.1 70.993 70.953 0.000 0.200 0,000 0.200
g 4 0.0 0.1 45,741 45.741 0.000 0.200 0.000 0.200
s S 0.0 0.1 28,4627 28,627 0.000 0.200 0.000 0.200

LS

FEAK RESULTS

e
Naak AEA Peak Centroid Count Activity
} Isptore Fract. Exur. Obs, Diff., FWHNM Rate co/m d/m uCi/es
- | Fu23s 0.0871 35.499 5.485 0.014 0.00 b6.466 27.03 0.,122E-04
Am241 5.480 5.485 -0.00%5 0.933E-05
~0 Am243 0.9129 S5.234 5,271 -0.037 0.06 69.73 1852.64 0.835E-03
3 u 235 0.0000 4.394 4,388 0.008 0.00 0.00 9.00 0.108E-08
=4 0.0000 4,269 0.00 0.00 0.00 0.656E-09
rontd u 238 0.0000 4.200 4,189 0,011 0,00 0.00 0.00 0,792E-09
~ DETECTOR CALIBRATION

Energu(MEV) = 4,055 + (0.0047)%Channel
Enerdy rande (MeV): 4,055 TO A.461
Efficiency = 0.3420 CPM/DFNM

TOTAL COUNT DATA:

Item Total Z Recovery
Raw srectrum 38955.0 100.000
Smoothed 38955.0 100.000
Composite fit 38195.7 28.0351
Residusals 79%.3 1.949

Analuzed bw! _ ___ _ __ _ _ o ____
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o g
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AEA Srect
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2
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WHC-SD-WM-DP-025
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WESTINGHOUSE HANFORD COMPANY

222-§ LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
TECHNETIUM 8¢ UNDIGESTED
Instrument: Procedure/Rev:
NA LA-438-—-101/D-1
Technologist: Date:
L. CONLIN 12-30-91
Starting Time: Temperature:
17.00 NA
.| [|Ending Time: Chemist:
1 122:30 S. CATLOW
a1
P Description Lab ID Description Lab ID
o 1{INITIAL LMCS CHECK STD R947 -5584 11
2|REAGENT BLANK R948—-5684 12
™ | _3|SAMPLE 3APR COMP R949-5784 13
4]SAM DUP OF 3APR COMP R949-5884 14
5|FINAL LMCS CHECK STD R950-5584 15
|6 16
4 17
) 8 18
- 9 19
[0 20
£~
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliguot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD | 28849/0.250 mL NA

A—-6000—881 (03/92)
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USER: 5 ID:TC 99 © PRESET T'IME: 1C.00 TUE 31 DEC 1951 0715

SAMFLE REFPEAT: 1 CYCLE REPEAT: i SCR:N RALIT:

H#: 1 AGBS:Y QCF:N RCM:Y 2 FHASE MONITOR:MN

AUM=TIME;: ©0.10 INT:999.9%

CHANNEL 1-LL3:150 UL: BOO 28IGMA: 0.10 EUG SUE: G.00 BEE 251G 0.0 LS "

SINGLE LaBEL DFM SET UP ON 20 DEC 1990 17:14

UNKNOWN ID:TC 79 UNENOWMN REFLIZATES: 2

LNENOWN NORM FACTOR ISO1:8 1. 00000

LINENOWN UNITS 1801:DFM

UNKNOWN HALF LIFE CORRECTION:N

INDIVIDUAL UNKNDWN NORM FACTORS:N BACKGIROUND RUENCH CURVES:Y

STANDARD ID:131828~A 1-10 RUENECH LIMITS LOW: 73,467 HIH: ZW7,.7

HALF LIFE(DAYS) 1IS01:N

STANDARD DFM ISUL = 0. GOGOHIN0

SAM  FPOE CH CFM . 251IGY. TIME EL TIME AVE H# RIZMY btk
Y e

Bl w#— 3 1 47,80 9.1% 10,00 10,467 153.0 JI2

BACKGROUND QUENCH CURVEE: CONETANT

CHANNEL 1
@UENCH CURVE COEFFICIENTS
A 47 . 80000 B: O, 00000000 C: 000000000 D0, QOOODOOOOON
BACKGRDUND GQUENCH CURVYE CORRELATION TAELE
i . MEASURED CALLULATED FERCENT
BE.G H# 2 CPM, CEM. DIFF. FLAG
1 152.0 . 47 .80 47.80 0.0U
"
BACKGROUND GQUENCH LIMITS  LOW:O.000 HIGH: 1000,
TOTAL QUENCH LIMITE  LOW:73.47 HIBH: 207.7
SAM FDS CH CPM & ZS51G% TIME EL TIME AVG H# REMY Efh
1 ##— I 1 524.20 2.746 10,00 21.54 157.0 1.10
1501 %EFF CH1:93.55 IS0 DFM :509.2704
T xx- 4 1 I28S.30 1.10  10.00 I2.37 157.0 0. 20
1S01 %EFF CH1:93.55 1501 DPM  :T460.879
T oen- 5 1 53.70 8.6 10.00 43.14 152.0 15.04
1S01 %EFF CH1:93.9& 1501 DFEM  :g. 279585
4 kx— & 1 DH11.70  1.23F  10.00 S3.97 tSZ.0 0.35
ISD1 %EFF CH1:93,.48 : 1501 DEM 0731120
Fiiae s -
SAM  FOS CH cPM ;5 2516%  TIME  EL TIME AYG HE RCM% EFik
S #x= 7 1 305.20 I.81  10.00 64,74 155.0
1501 %EFF CH1:93.71 IS501 GFH
& #w— 8 1 2934.00 1.17  10.00 75,51 156.0
1501 %EFF CH1:93.62 ISO1 DFM
7 #%— 9 1 301.40 .48 10.00 B&.31 155.0 1.3%
ISO1 %EFF CH1:93.71 ISO! DPM 070, 515%
8 ¥x-10 1 2895.460 1.18  (0.00 97,10 154.0 0,18
1501 %ZEFF CH1:93.80 ISO1 DPM . :Z074. 144
9 ww-11 1 S524.80 Z.7& 10.60  107.89 155.0 0,71
1501 %EFF CH1:93.71 1801 DFRM :%10.7121
. il S SP—
10 #%-12 1 3ZT4L.80 1.0%9 10,00 11E8.4% 158.0 .14 - 91
1501 %EFF CH1:93.44 IS01 DPM @ "52y_ 69 -

AR
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Addendum 15 Rev 0

WESTINGHOUSE HANFORD COMPANY

222—-5 LABORATORY

ANALYTICAL BATCH

Lab Segment Seriat No.. Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
IODINE 129 UNDIGESTED
Instrument: Procedure/Rev::
WB57237, WB57265 LA—-378-103/B—0
Technologist: Date:
T. McCOLL.OCH 1-08—-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW
Description Lab D Description Lab iD
1|INITIAL LMCS CHECK STD R947-5585 11
2|REAGENT BLANK R948-5685 12
3|SAMPLE 3APR COMP R949-5785 13
4|SAM BUP OF 3APR COMP R949-5885 14
51 FINAL LMCS CHECK STD R950—5585 15
6 16
7 i7
8 18
g 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliguot Vol. and Aliquot Vol. Aliguot Vol. Standard
LMCS CHECK STD {38B46/1.0 mL N/A
SAMPLES RERUN.

A—-6000-881 (03/92)

I :
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IODINE I-129 Mm.YSIS - UNDIGESTED ANALYSIS
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X G AMMA SPECTRUM ANALYZ SIS X

. "

XX X X K X Kk X X ¥ X X ¥ X X X K X X X X X X X X X X X X X X X X X X
CANBERRA SPECTRAN-F V2.06 SOFTWARE

10-JAN-9212151112

ANALYSIS PARAMETERSES

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER! é / GEOMETRY NUMBER: 1
SFECTRUM SIZE! 40956 CHANNELS

ORDER OF SMOOTHING FUNCTION! S

NUMBER DF BACKGROUNDI CHANNELS: 4 ON EACH SIIE OF FEAK
FPEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOMW: +- 1.50 KEV

quRRDR QUOTATION: 1.96 SIGMA UNCERTAINTY

~~ENVIRONMENTAL BACKGROUND SUBRTRACTED
LLD CALCULATION PERFORMED
~OMEASURED ENERGY DIFFERENCES LISTED
NNHULTIPLET ANALYSIS PERFORMED
n SFECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
‘" ANALYZED RY: CJs

FLE DESCRIPTION? R 947-358S
~»GeOMETRY DESCRIPTION: I-129/CULTURE TURE
SAMFLE SIZE: 1.0000E+00 EA / CONVERSIUN FACTOR: 1.0000E+00
™' STANDARD SIZE: 1.0000E+00 EA '
ANALYSIS LIBRARY FILE: ANL129

~~ COLLECT STARTED ON 10-JAN-92 AT 12:00:58

o COLLECT LIVE TIME: 3000, SECONDS
REAL TIME: 3003. SECONDS
OEAD TIME!? 0.10 2%
DECAYED TO 0. DAYSy 0.0000 HOURS REFORE THE START 0OFf COLLECT

ENERGY CALIERATION FERFORMELD 21-JUN-90
EFFICIENCY CALIBRATION FERFORMED 18-JUN-90

~ 94



10-JAN-22122

WHC-SD-WM-BP-025
Addendum 15 Rev 0

FEAK ANALYSTIE

Siit2

{ CENTROID ENERGY FUWHM EACKGNI NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS A
iC 148,88 29.64 1.35 1209. 14887. 2,4
2C 169,05 33.67 1,35 615, 3282, 7.1 CE-144
3 198.10 39.47 1,24 213. 2234, 4.9 I-129,RI-212,
CE-144

ERROR QUOTATION AT 1.946 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0X%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND
BACKGROUND
MBACKGROUND
BACKGROUND
"BACKGROUND

D

Yy

Pt

-

SUBTRACTION FERFORMED USING FILE BK0024
DESCRIPTION: EKG

COLLECT STARTED ON 4-JUN-90 AT 13.00.00
LIVE TIME!? 3000. SECONDS

WAS INSIGNIFICANT

- -



. WHC-SD-WM-DP-025
10-JAN-9212:51112 Addehdum 15 Rev O

SAMFLE: R 947-3585
aTA COLLECTED ON 10-JAN-?2 AT 12:00:58

AYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

FADIONUCLTIILDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA
DECAY
MEASURELD ERROR CORRECTED ERROR

AM-241 LLDB<2,17E~06 LLDC2.17E-06

AM-243 LLD<?.31E-07 LLDL?.31E~07

I-129 5.15E-04 +-2.52E-05 S.135E-04 +-2.52E-05
SB-125 LLD<1.92E-05 LLD<1,92E~05

SE-75 LLD<1,80E-06 LLD<1.B0E-06

SN-113 LLD<4.76E-06 LLD<4,.76E-04

TOTAL S.15E-04 +-2,52E-035 S.15E-04 +-2,.52E-05

“ERAR = XkX%xXx MEV/DISINTEGRATION
~MAXIMUM FPERMISSABLE ACTIVITY = 5,77E-03 UC/EA

TOTAL MEASURED ACTIVITY = S5.15E-04 (+-2,32E-05) UC/EA
% TECH. SPEC. = 8.923 (+-0.44)

~y
ERROR QUOTATION AT 1.96 SIGHA
™LLD CONFIDENCE LEVEL AT 95.0%

o FPEAKS NOT USED IN ANALYSIS

TCENTROID ENERGY NET AREA ERROR GAMMAS/SEC

~FHANNEL KEV COUNTS 4

o~ 148.88 29.64 14887, 2.4 2.06E401
162.05 33.47 3282, 7.1 3.11E+00

ENERGY COMFARISON

{KEW)
EXFECT

29 .54
74.67
39.40
176.33
134.00
391.67

UIFF

-0.13

-y ——

96
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MCH NTT
LETECTOR
SFPECTRUN
ORDER GF
HUNEBER 0OF
FEAK CONF
IDEMTIFIC
ERROR QUG

ENVIRCHME
LLT CaLCcU
MEmSURED
MULTIFLET

SAEMFILE B

4

COLLECT L.

LLEECT S

Moas 8 F E
¥ oKk ok ¥ ¥ X F F

+O& B0OF

IFECTRAN-F U2

[
£

1432353

(£} ]
[ ]

MUMEER : 2 .
MUMEER? & 0
SIZE! 40945 CHAMMELS
SHODTHIMNG FUNCTION:

BACRGRUUHD CHAMMELDS!®
IDENCE FACTOR: ¥L,0X
AT Iud EMERGY

WIHGOW S
TATIOND 1.9& SIGMA

HTAL BACKGROUME
LATIOGN FERFORMED
EMEROY LIFFREREZMCZZ
ANALYEIS FERFORMED

DIRECTLY

H1403

READ

SCRIFTIGN: R-F3B8-3J&E0
RESCRIFTION:

I ELOOGOE+GD ER
SIZEY #.0000E+20 En
LIBRARY FiLoct ANLLIZT

]
+ -

UMCERTAIMTY

LIS

FROM MULTICHANMEL

HCSO-WM-DP-025 . .

oK K X ok X K ¥ ¥ ki K A X K F gddén@um"‘ 18 Rev' 0¥ ¥ &

CTRUH oMo LY E
£ OFE & OF R & F ok X i 4
WA RE

z FARAMMETTLE R E

HUMEBEFR: 4.0
MUMEBER ¢ i

AOC UMET
GEOMETRY

-

]
4 ik Q

EnCH

SENE

1.3% ¥EV

SUBTRACTTED

TED

I-1Z25/7CULTURE TUWRE
CONVERSION FACTOR

TeRTED CN 10-JAM-FZ AT 13135:170%3
I TIMe: I000 . SECOHDOS
FEAL TIME? 239G3 . BECOWDE
oEADr VINES L Y R
T . DnfSr:  0.0005 HOURS SEFQORE THE %

DECATEL

ENERGY

Cail® F
FFFICIEMCY CALIBRATION

ERFORNED
~

Z1-JdUn=745

FERFARHEL

42
L]

18- JUi=7

ALY LR

beoa

EE
IR AR

100G CETTSS

97



WHC-SD-WM-DP-025
Addendum 15 Rev

rE A K A WA LY &5 I

m o

R CEMTROID ERNERGY FuHM EACKGMD MET &MREN  FRRGE HUZLIDDE
gl .

CHaMHEL el fEU COUMTS COUMTS

ZRRCGRE QUOTATION AT 1.%&
FEOI CUMFIDENCE LEVEL A

EACHOROUND SUEBTRACTION FIRFORMEN UETHO FILE EREKOOZ4
FRalrGrOunD DESCRIFTIONG: ERG

FAERARCUMD COLLECT STARYTIED OH A~ JUH-F0 AT 13100100
EACKOGROUND LIVE TIHD: =000, SECOMHDS

BACHRUOROUMAD W3 IHBIGHIFICANT

5

3

-

o
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PC-JdRAN-Y2LA4 12503

L]

-
o1

[5)]

GAMFLE: RE-948-0&

Ui TA COLLECTEL OM 10-45N-92 &1 131305129
VECAYEW TG oo DY S C.O000 HMOUIET BEFORE THE START OF CollZoT
A I e M uWc L I DE oMo LY E I =2 R EF TR T

HUCLILE ACTIVITY CONCEMTRATICN I wili En EMERGY {Dpri ISty
DETAY LRI
MEASURELD ERRQOR CORRECTEDR - EFRFROFR EAFElT TEFG

AmM-241  LLINZ,10E-26 LLEZ 13E-03 R
AaM-2a43 LD, 02504 LLUGCL . G2E-Os T AT
I-12% LLD1,.85E-20 LLI-1 . 83E-03
SE-125 LLD<Z,17E-ON LLD<Z,17E-OT
BE-70 LLLD-DE  TAaR-048 LLpli  TagE-0a
SM-1313 LLDA L ATE-G& LLECY  AYE-O2

G.008-21 +-G.00E-C1

-
-
—4
I
r
L
L
L |
m
i
=
s
1
Q2
T
[}
i
L
=

ERROQR GUCGTATION AT 1.%& SIGHA
= LLD COMFIDEMOE LZVHL AT PL.0%

L

™~
ey iLL DETECTEDR FEARS WERE USED IM THE AMALVEIS

-7 99
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THMFLE LEZCRIFTIONM! E-FAS-57ES
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= SAMFLE SITES 1-00G0E+C0 EpR
ATANLDAEN ZIZE: L .GuD0E+00 En
™ OANALYSIS LIBEFRARYT FILE: ANLIZS
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Eor ok k¥ K K B R OF R E ¥ OE %
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e
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N oA LT

HOA UMIT
DETECTOR
SFECTRIM

MUMEER : 2 i
MUMEBER ¢ é 5
SIZE: 40%& CHAMMELS
ORODEFR QF SHOOTHING FUNCTIOM:
HUNMEBER NF BACKGROUND CHAMMHELS
FEAR CONFILENCE FACTOR:
IDEMTIFICAT Iikd EHERGY WINIGW:
ERROR QUOTATIOM: 1.576&

A ws
RN S

ENUIROMMEM VAL BACKGROUMD
CALCULATION FERFORMED
FEADURID NIFFEFREMCES
AULTIRLET FOGEMED

T =
=4 B R WO

AMGLTEIE

—

FER

COUOLECT STAFRTED W 10-diM-¥2
COLLECT LIvE TIME: 20040, 8
wEab TIME: 3003 3
HEAl TIdo: 0,10 %

IR )
057Sy

o
—

O M

L. 0000 HOURS

CHNERGY CALIHERATION FERFARNCTD
EFFICIENCY CALIBRATIOGH FERFORMED
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10-JAN-F215121:014 WHC-SD-WM-DP-025
Addendum 15 Rev 0

BaMFLEL R=-%4F-303780

[y TA COLLECTED OW 10-JdAaM-F2 AT 14:31:03

UECTAHYEN TO f.o BAYS:  2.0000 HOURS BEFOHE THE ETAET 0OF I4LL
kA D ICcnwdCLIDE o L S 1 r 2 F 0OF T

MUZLIDE ACTIVETY COHCEMTREATION I# ol EA EHERGS

GECAY I

PR
MEASURED ERFOR CORRECTED ERECGR EXFZIT

aM-Z41 LLDI1,.FERE-OG LEDI1 . FBE~G: o
AM-243 LLDY1.04E-08 LLI1  0AE-CE -
I-12% LiBI1, 87F-00 LL01 . 87E~-0S

TE-125 LLbI1.FZE-O5 LLD1 . 7RE-GT

SE-T3 LLD-I1 FFE-08 LLOIL . F9E-G8

GhN-113  LiDI4.F0E~22 LLn-ia FHE=-G8

TOTVAL QL0801 +-0.008-01 G OO0E-CG1 +v-0.00:-01

ERROF QUOTATION AT 1.%& SIGMP

LL.L COWFIDEMCHE LEVYEL &T PL.04

pl.i, DETZCTED FEAKS WERE USEN If THE AHALYSRIS

.-
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HEERRA SFECTRAM~F Vi.ds  30FVWARE
Io-dAaN-F217 128024
A M ALY 5 I B Fas KRt TE = B
MCA UMIT HUMBER: 2 Al DHIT HUMEER: 4.0
TETECTOR MUMEER: & 7 GEOMETRY MUMEBER: 1
SFECTRIM 2IZZ:  AC%& CHANMYLE
ORDER OF SHMOQTHING FURCTION: =
HUEER OF BACKSROUME CHAMHELDSD & O EARLH SILE CGF PN
FEAK CONFIDEMCE FATTOR: 70.0N
TGERTIFICATION rb BGY WIMODOW: +- 1.30 wEW
ERFEOR QUOTATIOM® i.9¢6 SIGMA UMCERTAINTY
PMENUIRGMMEMTAL EACFEGROUMID SUBTRACTEL
bl CALCULATION FERFORMED
COMERSURTD aN;Fuw LIFFERENCES LISTED
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Addendum 15 Rev 0
FE AW AN R LY 8 1A

FE OCENTROID  EMERGY FKHM  EACKGND  HET GREN
CHAMNEL ey KEY COUHTS COHiMTS
1% 3I272.02 a34.74  1.47 11 232
2% 3TE.TS &TU.aY Le17 11, 128
ERROF QUOTATION AT 1.9Y46 SIGHA
FEAR COHFIDENCE LEVEL AT $5.0%
3 -~ MULTIFLET AWALYSIS CUNVERGED LUE 70 LalK OF CHI-
EACKGROUND SUETRACTION FERFORMED USING FILE EBr00Z4
LACKGROUNT DESCRIFTIGHM: BKG
EACKGROUND COLLECT STARTED G A-JUN-50 AT 13:00:02
EACKGRUUMD LIVE TIKE: 3009, SECOMNE
FACKGROUND wWaS INSIGHIFICHNT

=1t
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WESTINGHOUSE HANFORD COMPANY

2228 LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
STRONTIUM 80 UNDIGESTED
Instrument: Procedure/Rev:
WB27812 LA-220-101/D-0
Tachnologist: Date:
S. L. COBB 1-03~-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW
Description Lab D Description Lab 1D
1{INITIAL LMCS CHECK STD R947-5586 11
2| REAGENT BLANK R948-5686 12
3[SAMPLE 3APR COMP R949-5786 13
4|SAM DUP OF 3APR COMP R949-5886 14
5[FINAL LMCS CHECK STD R950-5586 15
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliguot Val, Aliquot Vol. Standard
LMCS CHECK STD |{150B46/1.0 mL NA

A-6000-881 (03/92)
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'STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE
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- STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY
222-§ LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
SELENIUM 79 UNDIGESTED
Instrument: Procedure/Rev:
WB27818, WC16085 LA-365-132/B-0
Technologist: Date:
S. A. CATLOW 1=-7-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW
Description Lab ID Description Lab ID
1| REAGENT BLANK RS48-—-5689 11
2| SAMPLE 3APR COMP R949--5789 12
3!SAM DUP OF 3APR COMP R949-5889 13
4 14
5 15
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
NA

A-6000—-881 (03/92)
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. SELENIUM 79 ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY
222-5 LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer |ID:
R949 3APR COMP
Analysis: Sample Prep:
TRITIUM UNDIGESTED
Instrument: Procedure/Rev:
wB27818, WC16085 LA-218-113/B-0
Technologist: Date:
J. SOLBRACK 1-04-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW
Description Lab ID Description Lab ID
1 |INITIAL LMCS CHECK STD R947-5587 11
2| REAGENT BLANK R948-5687 12
3{SAMPLE 3APR COMP R949-5787 13
4|{SAM DUP OF 3APR COMP R949-5887 14
5(FINAL LMCS CHECK STD R950-5587 15
6 ié
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD |34B49/1.0 mL NA

A—6000-881 (03/92)
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TRITIUM ANALYSIS - UNDIGESTED SAMPLE
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USER: 1 ID:H-3 TRITIUM PRESET TIME: 10.00 SAT 04 JAN 1992 10:ia
SAMFLE REFPEAT: 1 CYCLE REFEAT: 1 SCR:N REZIZ:N

H#: ! AQC:Y QCF:N RCM:Y 2 FHASE MONITOR:N

RCM=-TIME: O.10 INT:999.95

CHANNEL 1-LL: © UL: 400 ISIBMA: Q.f0 BEG EUB: 0.00 BIE 28IG: C.00 LSk: o
SINGLE LABEL DPM SET WP DN 20 DEC 1991 w27

UNKNOWN ID:H-3 TRITIUM UMENDWN REFLLICATES: 1

UNKNUWN NORM FACTOR IS0O1:Q 1.00000

UNFNOWN UNITE I501:DFM

UNKNOWN HALF LIFE CORRECTION:N

INDIVIDUAL UNKNOWN NORM FACTORS: N BACKOROUND QUENCH CURVES:Y

BTANDARD ID:FACKARD &400050) #3254 QUENCH LIMITE LOW: O, O HIGEH:z 252,

HALF L1FE(DAYE) IS0LlsN

STANDARD DFM 1501: 0. GO000000

SAM  FOS CH CFM 28I6Y%  TIME EL. TIME AVG H# REMY FRE
Bl %= 1 12.90 14.18 10,00 16,59 5.0 0.75

BACKGROUND DUENCH CURVES: CONSTANT

CHANNEL 1
QUENCH, CURVE CORFRICIENT Stmime " T 2> e e e T —_——
£} 1950000 B 0oO0O00n C10,. 00050000 Dz U . 0OUGOCHI G000
.
BACKGROUND QUENCH CURVE CDRRELATION TAELE
. MEASURED CALCULATED PERLCENT
BKG H# cFm. CPM, DIFF. FL.AG
1 9S.0 19. %20 19.%20Q 0. 00
BACKEGROUND QUENCH LIMITS LOW: O, 000 HIGH: 1000,
TOTAL QUENCH LIMITS LOW: 0. OO0 HIGH: 252.0
SAM PUOS CH CPM IIGL  TIME EL TIME AVG H# RCM% ERR
1 ##- T | . SB4.5S0 2.482 14.00 21.44 95,0 .08
IS01 YEFF CHi:44.1% IS01 DPM  :$1278.782
2 %= 4 | 21.40 13,467 10.00 22.18 94.0 0. 54
IS01 %EFF CH1:44.29% IS0l DPFM  :13.379094
T o#e- 3 ] 2204.70 ©0.88 10.00 42,92 .0 0.01
I501 YEFF CH1:44.83 CJ1E01 DRM 1114617462
4 #u= & 1 S222.40 0.88 10.00 ST. &7 $¥I.LO Q.02
IS01 %EFF CHi:a4.43 1501 DPM :114659_.52
FAGE: 2
SAM POS CH CFM 2EIG% TImME EL TIME AVG H# RCMZ CHR
S =7 1 &09,. 50 Z.S4 10,00 44,42 9S.0 0.08
IS01 YEFF CH1:44.15%5 IS0l DPM 1335, 405
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
TOTAL ALPHA/ALPHA ENERGY UNDIGESTED
Instrument: Procedure/Rev:
WB57237 WB57265 LA-548—-101/A—-2
Technologist: Date:
NA 06—04~92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW
Description Lab iD Description Lab iD
1 SAMPLE 3APR COMP R949-1250 11
2 12
3 13
4 14
5 15
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Finai Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
NA

A-6000—-881 (03/92)
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TOTAL ALPHA/ALPHA ENERGY ANALYSIS - UNDIGESTED SAMPLE
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GENERAL ALPHA ENERGY ANALYS
Rev. 1.10
DATA REDUCTION REPORT
SAMPLE
R-949-1250
File ID: SD7198.SPC
Counted on: 6/ 4/92 e17: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final
1 -13.0 12.1 263.260 263.260 24.000 23.202
2 241.2 243.6 152.982 152.982 36.000 38.139
3 10.7 9.8 85.464 85.464 24.000 37.519
4 62.9 66.0 29.986 29.986 32.000 19.424
PEAK RESULTS
¥ AEA Peak Centroid Count
Isotope Fract. Exp. Obs. Diff. FWHM Rate c/m
0.0307 5.316 0.11 0.28
Np237 0.7787 4.781 4.797 -0.016 0.18 7.21
U 235 0.0405 4.396 4.480 -0.084 0.18 0.37
U 238 0.1501 4.200 4.219 -0.019 0.09 1.39

DETECTOR CALIBRATICN

Energy(MEV) = 4.078 + {0.0047)*Channe]l

Energy range (MeV):

Item

Efficiency
TOTAL

Raw spectrum

Smogthed

Composite fit

Residuals

4.078 TO 6.485

= 0.1397 CPM/DPM

COUNT DATA:

Total
4624.0
4623.9
4631.1
-7.2

Analyzed by:

% Recovery
100.000
99.999
100.154
-0.156

IS

Tau
Initial Final
12.000 14.087
18.000 24.786
12.000 6.566
16.000 17.118

Activity
uCi/ea
0.916E-06
0.267£-04
0.212E-05
0.582E-05

d/m

2.03
59.34

4.71
12.93

61453
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